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The present woik, which has assumed a variety of shapes since if 
was first undertaken, was ori 2 :inaliy intended for the sole use of the Honorable 
Company’s College of Fort. St. Geoige, It was subsequeatiy conceived that 
some of its Tables might be of service to Gentlemen employed in theRetenue 
and Judicial departments, and on that account the original manuscript (as far 
as it then extended) was purchased by Government in the year 1815; since 
that time it was considerably augmented, with a view to render it more deserv- 
ing of the patronage it had received. 

The irregular progress of the composition of these Memoirs, has unavoid- 
ably occasioned a defect in the arrangement of their parts, which the Author 
found subsequently impossible to remove entirely, and oa that account he 
cliiims the reader’s indulgence. The various emph>yments which he held ia 
11 is Majesty’s Civil and Military services in diftcrent parts of the world, 
during eleven years that this woik was in hand (though he admits, an insuf- 
ficient excuse) may perliaps abate the rigour of criticism on wiiat refers to 
ityle and method ; and more than any other consideration, the circumstance of 
its having been originally undertaken at the call of private fiiendship and 
continued, after the object of it had ceased to exist, with the sole view of 
being serviceable to a public institution, without any prospective advantage 
to h iniself, will, the Author hopes, save him from the reproach of having 
ra.dily intruded bis imperfect labours on the attention of the public. 

'1 he results of the present research can be of no sort of use to European 
Astronomy : they were derived from systems which we see no where supported 
by recorded obicnrations, or modified (fur several centuries past) by improved 
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theories. The Author begs it further to be understood, that these Memoirs are 
not designed to support or cornbate any doctrine or conjecture, on the past and 
present slate of Hindu Astronomy ; their chief object being merely to explain 
the various modes according to v^hich the Natives of India divide iime^ in these 
Southern provinces, and to render their Kalendars intelligible. These may, 
therefore, be propeily considered rather as instruraeats contrived for Chrouo'- 
logical purposes, than as Astronomical Tracts. 

Each Memoir contains several Tables intended to abridge the tedious 
process of converting dates proposed according to European style, into the 
correspondingTamul, Tellinga, and Mahommedan time, and vice versa. 

The expediency of such an attempt vt^as originally sug2:e8ted by the late 
Mr. F. W. Ellis, Senior Member of the Hoard of Supcuntendcnce of the 
College of Fort St. George, u ho conceived that a work which would facilitate 
the comparison of the European and Hindu Chronologies, would be attended 
with the double advantage of relieving the Officers of Government from much 
uncertainty in the administration of public affairs, and at the same time of 
affording to the learned Natives of this part of liidia (some of whom are 
tolerably proficient in the English language) Che means of acquiring the 
knowledge of our own methods of fixing epochs and recoiding exeats. 

This conception was worthy of a Gentleman so well known to the Indian 
public for his powers of research, and enlarged views of admiuiirtration ; but 
he was not aware of the difficulties which surrouiided its execution. At the 
time when he first proposed it to the Author, the knowledge of Hindu Astro- 
nomy was almost entirely extinct among the Natives of , the Carnatic, and with 
very few exceptions, totally neglected by the Europeans. Some straggling 
Astrologers attached to the service of opulent Natives, and some obscure 
Almanac makers might, it is true, occasionally furnish a table, and a formulae, 
such as w^ere collected by La Loubere, Father Duchamp, Fallier Bcschi, •Le 
Genlil and others ; but none were to be found capable of leading, the Author into 
Ahe obscure paths of Hindu Chronology or Astronomy ; a case very diuereat 


from that of our learned cotemporaries in Ben^al^ who^ whilst we were 
jrleaning in a withered field for a few decayed materials^ gathered ample stores 
from the collections of learned Natives and Brahminical institutions, not 
unassisted bv well informed Pundits, MuJavks and Juautkh SaHtvas. 

The labour of collecting and verifying the materials on which these Memoirs 
are branded was^ therefore, much more considerable than was anticipated, and 
lime and perseverance alone have enabled the Author to erect his wo: k oa 
authentic information, 

Ihe present production, if it fails in other respects, will at least serve to 
show nearly the present extent of our knowledge in Hindu Astronopiy in these 
sonthern provinces, and in the absence of every otliv^r merit, Ibe Author may 
perhaps besudertd to claim some credit for having been the first in the Carna- 
tic, since the days of Beschi and Le Gcntil wln^, unassisted, has endeavoured 
to draw the public attention on a subject of lliis nature. 

tndependcntly of his wishes to gratify the curiosity of Europeans, the 
Author had also in new (perhaps in a greater degree) to familiarize the learned 
Natives with the use of Tables constructed and disposeni in the manner of 
those of the European Mathematicians ; and also to reconcile them to (he 
idea of brevity and expedition in computations, to which (hey are singularly 
averse, from a supposition that nothing can replace the eiitirc exposition in 
figures of every part of the problems they are to resolve. In this attempt he 
found himself more successful than he had a right to expect — his Tables for 
the Ahargana of the Sun, Moon and Jupiter, intended to reduce the endless 
multiplications and divisions of the Sastra rules to addition and subtraction, 
and to elicit, by a short process, the number of days, and fiac'tions of days 
expired from a given epoch to the time for which (he computation is made, 
after due examination by the best informed Jyautish SastraH in Madns, have 
been pronounced lOnivalent to the respective rules which thev were intend- 

ed to abiidge/' aud they have manifested an iuteation of using them ia 
future* 



To the skill required for constructing the Tables referred to^ the Author 
does not attach the least importance ; these wanted neither depth of science 
nor ingenuity of contrivance; but vhat has gratified him was, to find a 
prejudice shaken which stood in the way of improvement, and a wish on the 
part of the beUer classes of the Natives (long since manifested in Bt^ngal) to 
become better acquainted, than they were hitherto satisfied to be, with Eu- 
ropean doctrines and knowledge. 

In order to avoid the risk of entering into scientific controversy, the Author 
has carefully avoided all diGsertaiions which might lead him out of the confitied 
scope which he has prescribed to himself. Whether modern (or sydereal) 
Astronomy was instituted so near to cur times as the year of Christ 5S8, 
as some pretend, or whether its origin lies concealed in the obscurity of time, 
he shall hot consider ; but will expound the operation of the system now uni- 
versally in use in India, as if it had ruled all past ages, and were to continue 
to do so to the end of time. 

This assumption, although manifestly imaginary will, however, suffice for 
immediate purposes ; for what public record can there fall under the cognizance 
of the Mao^istrate or of the Collector, that should bear an older date than the 
year of Christ 538 ?~and where is the probability that the ancient Tropical 
system (which is said to have been superseded at that epoch) will ever return 
into use among the Natives ? 

For the same reason, the Author will abstain from canvassing the opinions 
of learned colemporaries on certain astronomical notions, which are affirmed 
and denied with equal confidence. 

Whether, for instance, the supposed libration of the equinoctial points about 
the beginning of the fixed Hindu Zodiac (absurd as that notion no doubt is) 
proceeds from the error of European Scholiasts on certain passages of the 
Surriah, Vasist'ha, and Varasanita Siddhanta ; or whether that doctrine be 
actually expressed with various modifications in the respective* texts, is whit 
he shall not pretend to determine:- but, as Mr. Davis found that notion 



established among the Jyautish Sasfras at Benares, in the year 17S6; Mr. Andrew 
Scott in the Northern Circars, in 1790, and the Author in the Carnatic, in 1814, 
without any difference of opinion among the Native Mathematicians, he tliought 
himself justified in a practical work, when speaking of the Indian precessionnt 
variation, to use their own language ; a compliance which is subject to no 
inconveniency, because even if it be supposed that the precession ceased to be 
retrograde in the year before Christ 6701, (as son^e will have it), the same 
theory does not admit that it can resume the same course before A. D. 7699, 
an Epoch so remote from the times in which we live, that it is a matter of 
perfect indifference to his present object, which of the contending parties has 
best understood the text ; the more so, that the motion of the Equinoxes is 
supposed variable in neither doctrines, and that even those who support the 
system of libration admit neither decrement, nor increment, as it approaches to 
or recedes from its limits. 

As this woik rests on three distinct doctrines, viz. 1? What relates to the 
Tamul Solar year on the authority of the Aria Siddhanta. 2'.’ Wliat refers 
to the Luni-solar Astronomical year and Kalendar of the Tellingas, on that of 
the Surriah Siddhanta. S? and lastly, what concerns the Mahommedan Kalendar 
on the Arabic system, — it was found indispensable to diride it into several parts. 

The whole collectively taken, was denominated by some learned friends Kala 
Sankulita, a Surigserete word signifying the doctrine of times. It presents 
(as far as the Author knows) the first attempt that was made in India to investi- 
gate and explain the elements of Hindu Astronomical Chronology, and (a 
disclose to Europeans the contents and structure of those humble annual 
Kalendars which, written on palmyra leaves have, during nearly two centuries, 
been sold under their eyes without their even suspecting the skill and labour 
vliich their computation required. 

• The first Memoir, called a Key to the Madhyama Saura Mann, contains an 
exposition of the mean Solar Sydereal year used by the Tamul inhabitants of 
the Peninsula of India. It shews 1? IIow its beginning, (hat of each of its 
luoBths, and the la’nk of every day in the year and month, are tu be determined. 



according to Sj’dereal (by some ca*IIed improperly Astronomical) or Clyit* 
account. 2° How any date proposed in either of the old or new Europeaa 
styles may be converted into its corresponding Taniul date or tluidij, and rice 
versa. There will be found at the end of the Volume certain Tables for 
resolving most cases referring to Solar time, without having recourse to the 
endless process of Native Astronomers. 

Some parts of these theories, and of the three first Tables, were extracted from 
Father Bescbi’s tract on the Tamul time, which forms the Appendix to 
his Dictionary. 

The Key to the Madhyama Saura Mann an indispensable introducfioa 
to the second Memoir, as it is impossible to compute the end of any Luni- 
solar year, month and day, without a previous kiiowledee of the concurring 
S>)lar divisions of time, and as both are usualiy registered together in the 
Chandra Fandiangum, or Luni-solar Kalendar. The Tables annexed to the 
first Memoir for the commutation of dates, will also serve for the second, with 
this only reservation, that if the dale proposed be expressed solely in terms of 
Lunar tidhis, which depend on the Sun and Moon’s relative motion (a cjse of 
very rare occurrence), then the Solar concurring day must be expounded by 
means not conveyed in the said Tables. 

Two General Tables are given at the end of the Volume, the first of which 
refers piintipally to the Memoir on the Solar year. Besides other articles, it 
exhibits the beginnitig of each Tamul 3 'car reckoned from the beginning of 
the Cali yug, and the biith of Salivahana, concurring with the Christian years 
of the XVUth, XVHlih and XlXih centuries, according to the Jul ian and 
Gregorian styles, as far down as A. D. 1752, and to the latter only down to 
1900. The Dominical Letters according to the two sfvlcs follow, and the 
initial ferim and monthly dates, of beginning, as well as the roofs of each 
year, are given in the two last columns, accoiding to Hindu Sydereal and Civil 
accounts. 

This Table gives also the names and ranks of the years of Jupiter’s Cycle 



of 60 years, agreeably to the ilure accoutr.ts of theSurrIah Siddhaata, the Jyan- 
tistava, and that of the Tellingas, who m.ikc Jupitci’s and the Solar year, 
equal ; The two first accounts being followed in Bengal and the last in the 
Peninsula. 

The numerals of the years of the Cycle of 90 years, used in the Tanjore, 
Trarancore, jM idura and Tinniyeily proiinces, are inserted in the 6th column. 

In the second General Table will be found, the Christian years of the XVIIth, 
XVIIItli and XIXth centuries, with the concurring Luni-solar years of the 
Caliyug, their character, i.e. whether the year be a common or an intercalary one, 
the fcri® and monthly dates of the last conjunction of the year, when the 
ensuing year begins. The date of the same according to the Tamul Kalendars, 
and the Solar and Luni-solar Ahargana from which is deduced the juxta 
position of the beginning of the respective Solar and Luni-solar years. This 
Table, therefore, furnishes by mere inspection, the commencement of the Luni- 
lolar year of the three centuries most wanted in present times, showing the day 
of the week, the monthly (Gregorian) date, and the Tamul Solar dale of the 
same; and furthermore supplies the two elements first wanted for computing 
the beginning of every Solar and Luni-solar month and tidhi is any of the 
said proposed years. 

The second iMemoir, entitled a Key to the Siddhaiita Chandra Mana (as it is 
called in the Peninsula), contains the theory and construction of the Luni- 
solar Astronomical year, on which hangs the whole fabric of Hindu Astronomy. 

In analyzing and unfolding the construction of a Kalendar which seems to 
have been invented for the purpose of perplexing the Astronomer and confound- 
ing the Chronologist, the Author confesses that he had often to guess before he 
could demonstrate, and that he has been long groping in a daik and pathless 
heath before he could see clear before him, and decipher the columns of the 
common Patra, or Pancliangum, which is sold and read in every village of 
India; for although the system on which it rests rules all the astronomical com- 
putations of the Hindoos,— governs their religious festivals and sacrifices,— the 



expiatory ccrernonic* for the dead^ — ttfe agTiculUiral Ql«po«itions v/Iiich depend 
on the contingencies of the seasons, — and lastly, the endless train of superstitious 
ohserTances, the epochs of which are determined by the science of Astrology 
(alike cherished by the Hindu and the ^Mussulman), yet the leading features of 
the Luni-solar Kalendar, are to this day much less understood by the Europeans 
who reside in this part of India^ than any ether nieasare of lime used in any 
part of the world. 

If it be considered that the doctrines on which these humble Kaicndars arc 
calculated, have from time immemorial ruled the Ciironology <)f many civilized 
and wealthy nations, the subject of the second Memoir may not be deemed 
uudeserving of the attention of the votaries of science. Its subdivisions treat 
of the following matter, and have in view, E; To explain the principle and 
construction of the Luni-solar Kalendar, as it would be calculated for Lanca 
(if such a place were in exictence), under the first Meridian and the Equator, 
and then to reduce the srm}e to some other geographical position. 

In the first division of the second Memoir, the computation of the diflcrent 
elements is explained according to the rules of the Suri iah Siddhanta : a whole 
section is devoted to Hindu Guomonics, the problems of which are indispensable 
for finding the true time of the circumstances of the year at any place which 
has longitude and latitude. The Trigonometrical demonstrations of the 
problems by which the Right Ascension, Declirmtion, Longitude, Zenith 
Distance and Amplitude of the Asters are determined, will be found with 
Table XXX, page S6, 37 & 38 of the Tables, at tiie end of the Memoirs. 

2^ To determine the periods of mean intcrcalatii.ns bom which the true 
intercalary or expunged months dueto certain Luni-sohir ’^ears maybe deduced. 

3° The method of computing the various colialer^jl 5 j!ti( Ics of the Luni- 
solar Kalendar, according to the Rules and Tables of Vaviiala Cu( liinna, an 
Indian Astronomer whose wotks are much esteemed at d u.^<d if» Tellir\rrana. 

This latter Section is exclusively the work of the late Mr. Ai drt=\v Sco^t, a 
Gentleman no less to be regretted for his amiable quaiitic?, the uprigiiincbs of 


liis mindj and llie simplicity of his manners, than for his extensive informatiou 
in every branch of knowledge, and the liberality with which lie imparted it to 
those who were qualified to benefit by his instructions. Some parts of this 
commentary might perhaps have been enlarged with a view to render it more 
accessible to persons not versed in Hindu Astronomy : but the author would 
liave thought himself guilly of presumption had he pretended to improve any 
production that came from one whom he knew to be so emiricntly versed in the 
science. 

The Tables which accompany the second Memoir, were procured from 
various sources. Those of Maracanda were borrowed from Mr. Davis’ Memoir 
on the Astronomical con^putations of the Hindus. The Solar and Lunar 
Tables, also those of the Planets, are due to Mr. Scott’s kindness. The Tables 
used for coniputing the Luni-solar Kalendar according to the precepts of Solar 
A^^tronomy (otherwise called the Vakiam process in the Peninsula) were fur- 
liishcd by Ruttani Audi Sashya Sastri, a Brahmin employed as Native 
Astronomer in the College of Fort St. George, to whom the Author owes a 
ereat part of the information he possesses on the constraction of the Luai-solar 
Kalendar. 

These three Tables are, he supposes, the same as were given to the public 
many vears ago, by Father Duchamp, though he is not perfectly certain of the 
fact. They are now very scarce in this part of India, for it was with difHculty 
tliat those referred to were procured. The rest of the Tables were either 
obtained from nati\e Indians, or constructed by the Author as occasion required. 

The third Memoir refers to the Indian Cycle of 60 years, called by the 
Hindus, the Yr'ihaspati Chacra. It expounds the three different svays according 
to which it is computed ; viz. the first according to the Surriah Siddhanta, (used 
north of the River Nmnada )—ihe second on the precepts of the Jyautistava, 
a book on Astrology, used in some of the Northern Provinces of Bengal, but 
little known in Southern India— and the third being the Cycles used by ihjQ 
Tcllingas, which tnerely consists of 60 solar years. 
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In the three above mentioned Memoirs the Author takes as data all that has 
appeared in Mr. Davis’ two Tracts on the Astronomical computations of the 
\ Hindus in the second and third volumes of tlie Asiatic Researches. Oa the 
contrary^ what appears new to him (though perhaps not so to certain scientific 
readers) he will endeavour to explain to the best of his abilities. 

The fourth Memoir expounds tlie coastructioii of the Mahoramedan Lunar 
year, and furnishes a General Table (inserted after the S dvir and Luni-sular 
Chronological Tabl<*s) shewing the commencement of every year of the Hejira, 
from the origin of the mra to the Lunar year corresponding with A. D 1900 ; 
according to the Julian Kalendar^ as low down as the year 15S2; and from 
thence accorditig to both, down to the end of the Table. 

Tbe Appendix contains several Tracts, the first of which exhibits Tables 
for computing the Solar and Luni-solar Aharganas from an assumed epoch to 
any proposed instant of time, without ha\ ing recourse to the rules of tlie Sastras. 
The second contains a particular method for expounding dates found on old 
inscriptions, the only vestiges of which may be either the na^ne (or numeral) of 
tire rear according to some of the Hindu Styles, or the Sun’s apparent place in the 
Hindu Sydereal Zodiac, at the time of the comnemorated event. The third gives 
a short Chronological Tract, written for the purpose of facilitating the reduction 
of any date proposed according to Hindu Solar time, to the dates of the 
principal aiicicutand modern scras : and the fourth a specimen of the Hindu 
Kalendars and Ephemcrides. Next follow four Fragments containing matter 
which may interest all sorts of Astronomers ; after which tbe work concludes 
with a Glossary of the Sanscrit Astronomical terms contained in the text, of 
which it is also an Ljdox. 

The Author o\vcs,perhaps^some apology for havingexfended in several instan- 
ces, his speculations to very remote periods, both in past and future ages ; tbe 
necessity, or even utility of which, are at first sight not very apparent. But 
those who are at all acquainted w ith any system of Astronomy, and particulaily 
with that of the Hindus, need only be reminded that it would have been impos- 
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sible to affrmpt any construction or analysis depending tberron^ \Tithout 
subjecting both to the test of time, in the revolution of ages, and what might 
appear to the uninformed a mere aftectation of research and accuracy, will be 
judged by the former to arise out of the peculiar structure of a system of 
Astronomy, the correctness of which rests on the immense scope of its cycles 
and the vast intervals of its epochs. 

This last consideration will indicate the quantum of labour which the present 
research has occasioned ; for if it be considered that aliho" most Hindu formulae 
are very simple, even for the solution of the higher problems, yet the immense 
dimensions of certain quantities, expressed in natural numbers, and amount- 
ingin some cases to thirteen places of figures, renders for handling them, the 
use of Logarithms totally unavailable, aiud the European as well as the Hindu 
computers are compelled, in most cases, to remain satisfied with that perpetual 
and unwieldy instrument of Hindu Astronomy, the Tnrasica (or rule of three) 
for expounding the minutest as well as the most comprehensive quantities. 

It been objected by some Gentlemen who have read these Memoirs in 
manuscript, that the Author has entered more deeply into the theories of Hindu 
Af.tronomy than was necessary in a w'ork which referred principally to Chro- 
nology ; but to this observation he may be porniittcd to answer, that for any 
Kaiendar like tijose now used in Europe, where it was agreed to give to the 
months an arbitrary, but permanent duration, and to equate the years^^ by 
certain ptuiodical intercalations, the recurrence of which was ch^arly deter- 
mined, there was no difnculty in devising a perpetual Kalendar for enabling 
any person tolerably well informed, to convert any date proposed in one style 
into another, without the assistance of theory. 

But the case is quite different when referred to any sort of Hindu Kalendar, 
where there arehaidly any instances of an arbitrary distribution of time, for 
iCXceptins* some occasional (a constant number added or subtracted in 

certain con putatnms to make the time fit a particular epoch) and some com- 
plementary fractious of days added to the beguiuiag of certaia Solar years. 
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iu order to complete the time due to a given number of mean &)Iar revolutions, 
the course of the Asters remains as uninterrupted ia the Kileiidar as it is in 
their orbit. 

As the singular form of the Indian Patras (or Kilendars) mav he a matter 
of curiositj to Europeans, the Autiinr has and inserted at the 

end of the volume, the first page of the Rui and CIi indra Panckangum 
(Solar and Luni-solar Kaieudar^) tor the year of the C »h>ug 4325, coinciding 
yvith A. D, 1824, and containing the first tnoiith of t!ie respeccive years, with 
their usual astrological appendage, both being unlike those of any other nation, 
ancient or mod^r^u 

The SdarK deodar is computed in Salar, and the Luni-solar ill Sydereal 
tim^, and with different elements, which accounts for the difference of epochs 
assiirned in each to the same phoenomenae (Hinounting sometimes to 8 hours and 
minutes in fins or ihiiiiis of European time), a circumstawce which so operates 
that the New Moon which is predicted in the one for a particular day, is, on the 
fame spot, and computed perhaps by the same Astronomer, ofieri registered for the 
next, iu the other ; a remark not to be neglected by Chrono]o<rij 5 ts when they 
attempt to fix an epoch with precision by means of old Hindu Ktlcndars. 

The Author readily admits that there must be many faults in the present 
production, some of which may perhaps not be deemed altogether excusable 
by those who are versed in Hindu Astronomy. Of the little merit it m jy possesa 
it is not for him to speak, but he miy aver, without offending truth or 
mode.s/y, that he has neglected no pains to render it dcberviug of the patronage 
it hss received, tiusting that all liberal and candid readers will remember that 
in such rnattcis, 

" Optimus ille est qui minimis nrjretur/’ 

Ij this iiuroduc lion, the Antlior, in justice to the memory of the 

late Mv. Eili*^, feels bound to record in triis place, his acknowledgments of the 
p rsonal ?nee wbith he received fiom that Gentleman (luring the begin- 
niugof the pivseat research, uud the patronage of the Board, of which he was 



the senior Member^ which brought originallj the work to the notice of Gorerti- 
nient. He stands under a similar obligation to IMr. Olifcr and Mr. Richard 
Clarkcj Mr. Ellis’ successors in the superintendence of the College of Fort 
St. George. 

His thanks are also due to Mr. Hyiie of the H. C.’s Medical Service, 
(a Gentleman well qualified for the task) for his trouble in perusing and com- 
menting the original manuscript, before it was ordered to be printed : and to 
R. Audj Shashya Brabniini, the Native Astronomer attached to the College, 
for his professional assistance during nearly two years that he communicated 
with him on the subject of these Memoirs. 

Lastly, the Author embraces this opportunity for paying a last tribute of 
respect and gratitude to the memory of the late Mr. Andrew Scott, of the 
H. C.’s Civil Service, for many valuable and important communications in 
a science which in past times, he cultivated with success, and without whose 
assistance several of the papers contained in this collection could never have 
been completed. 

Madras, H/ J\Iurcli, 1325. 




Tiiosc who onhj look in this Book for that sort of it formation which 
requires no labour, and is to be obtained by mere inspection, are referred 
to the Indian Chronological Tables inserted at the end of the T^oluine, 
The Errata will be found after the Glossary, 
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\ 

KEY TO THE MADHYAMA SAURA MANA. 

PART I. 

General account of the Solar Sidereal and Citil years^ a$ used by the Tarnul inhabi-^ 
tanis of the Peninsula of lndia» 

In most of the tracts that hare hitherto been published on Hindu Astronomy, or 
Chronology, it has been assumed that the reader was sufficiently well acquainted with the elements 
of these sciences not to require a second initiation ; a very mistaken idea, whether it be propa- 
gated in Europe or in India, and which, for obvious reasons, I shall not adopt on entering into 
the subject of this Memoir, How to open the elementary part of it without alarming the reader 
by a long series of definitions expressed in u dead oriental language, or how to reduce the 
prelimiiiary notions which these definitions are meant to convey, to a convenient scope, without 
risking to become unintelligible, is an alternative which leaves only a choice of difficulties. On 
mature consideration, however, I have thought it adviseable to follow a middle course, and shall 
consequently present definitions to his attention only as they become necessary in the progress 
of these Memoirs, unless they be of a nature very general, and easily understood. AV^hat my 
expositions may lose by such an option from want of scientific arrangement will, I hope, be 
balanced by the advantage of this research being introduced under a less discouraging aspect. 

This first Memoir contains very little theory. The construction of the Solar year, such as it 
is generally used in that part of India which lies South of the river Narmada (believed to be the 
same as the Nerbudda), is extremely simple when compared to that of the Luni. solar year. The 
perusal of it, therefore, requires little or no mathematical knowledge ; but it forms, nevertheless, 
an indispensable introduction to the latter ; and in order to render this part as efficient for that 
purpose as possible, a great portion of the following pages will be occupied by the exposition of 
certain mechanical rules, whereby the various circumstances of the common Hindu Solar year, 
may be easily discovered. The time consumed in becoming acquainted with these, will bo 
recovered with profit, when in the second Memoir, we come to treat of the Astronomical year of 
the Hindus, the whole construction of wliich rests on principles so difi'erent from those of 
European Astronctny, that all elementary notions of that science must be laid aside for a time by 
the reader, if he be desirous to avoid the inconveniences which must necessarily result from 
premature conclusions. 


I- 



of the 

Si>lar year 

referred to the he- 
jiinri:i^of the Lunar 
Ztelmc by the anci- 
ents, 

anti lo that of the 
Solur Ztxliac by the 
model 


Cis'.l and Sydcrcal 
account. 


The seasons. 


sn:cTioN I. 

OJ the divitiion of Time info years ^ seasons^ niunlhs^ days^ and fractions of the same ; prin^ 
cipally according to the 'Tamul Kulendar. 

Article 1. 

The Tamul Solar year (as It is improperly called in the Carnatic) Is Syderealj it contains that 
space of time daring which the Sun departing from a Star, returns to the same. 

Ancient Astronomers (by which distinction I mean those who rejected all computations made 
in Solar time) accounted it to begin when the Sun enters the Lunar mansion Asicini^ the first of 
the twenty.seven regular JSaeshatras contained in the fixed Lunar Zodiac (f). But modern 
Astronomers, who regulate the year by the Sun's revolutions without any reference to those of 
the Moon, account the year to begin, when that luminary enters the Sign Mtsha (the Indian 
Aries) cf the fixed Solar Hindu Ecliptic, 

Each Solar month contains as many days and parts of days as the Sun stays in each Si/rn. Th« 
Civil differs from the Astronomical account only from its rejecting fractions of days, each year 
and month being accounted to begin at Sun-rise, instead of the time of his mean entrance into 
the respective Signs; observing that if the said fraction exceeds 30 Indian hours (24 European 
minutes io 2 idanda ox guddia being the term for an Indian hour) which lapse of lime is conceived 
to be the mean half of the day, then the Civil year, or month, are accounted to begin one day 
later than the Astronomical ones ; whereas if the limefalU below that quantify, both coincide. 

The Hindus divide the Solar year into six seasons (called IXiiu in Sanscrit) of two months each, 
the succession of which is alw^ays the same, but whose vicissitudes as to climate, depend on the 
place of the Sun’s Apogee in the fixed Zodiac, and the position of the Equinoctial Colures 
relatively to the beginning of the Sydereal Zodiac, Their order and names, under all possible 
circumstances, as well as that of the months which they comprehend, are according to the Hindu 
and Tamul denomination as follows, (f) 

Htvdu, 


1 Vasanta. 

2 Grishma. 

3 Varsha. 

4 Sarada. [ 5 Homanta. 

6 Sisira. 

Chaitra K 

Vaisacha If 

Jyaislit'a Q 

Ashar U 

Sravana 55 

Bhadra 

Tam 

Asvuna qp 
Caitiga ^ 

UL. 

IMargasiras ITl 
Paushia Vf 

Magha f 
Phalguua ^ 

Poongoni >£ 
Chaitram V 

j Vyassei Q 
jAuni n 

Audi 55 

Auvani 

Paiafasi 

Arpesi ^ 

Cartiga Ht 

M argali Vf 

'lye f 

Maussi XX 


(♦) The Sol.ir and Lunar moveable Zodiaca are called Tropical ; and their position, relatively to the Sydereal 
ones, dep^Dtfs on the precesisionJ*! variatiiiii ; called Cranli Fatu^gati in Sanscrit. 

(+) U w ill seem extraordinary that the Tamul Astrooomeris should have adopted a different distribution of the 
months of their Solar year whrn referred to the seasons, from that of the other Hindus. Such, howevei, is the 
case, for according to them, the moinhi an i scaM)iis are arranged «.s folluus : 


1 Vasanta, | 

1 2 Grishma. 

3 Varsh.i, 

j 4 Sarada. 

5 ilemanta, j 

1 6 Sisira. 

Chniiram y' | 
Vyassei Q i 

Auni n 

Audi 53 

\uvani 

|paralasi 

lArpct-i ^ 

1 Cartiga fll I 

M argali Vf 

Mnnswi ^ 

1 1’oongom 


which advances the Tamil seasons by one month throtighout the }car. 




The names cf tl.r ttrrWe Signs of Zudipc are 


1 

Mesh a, 

2 

a Viisl’.a, 

5 

n iJidhuna, 

4 

S Carcata, 


Pc 

6 

Canja, 

7 

£h Tula, 

1 

8 

j m Vrischica, 

j 

9 

f Dhanus, 

10 

yf i\lacara, 

11 

^ Cumbh'a, 

1 

K Min. 


The twelve Si^rs togothe” are called the Raxi Chacra^ or Circl*^ of the Signs. The Ecliptic 
Cranti ^landala. and the Equator Nari Mandula, Their respective Poles Di'uvas* 

The names of the mopths used in the ‘^urriah Siddlianta are the same as those of the Slgns^ 
adding Masa thereto. Those of the Tamuls are 


1 ! 

Chaifram, 

2 

Vi:*ssi i, 

s 

Ann?, 

4 

Audi, 

5 ! 

Anvani, 

C 

Pa rut asi, 

j ^ 

7 

A rpf sr, 

S 

Cai tiga, 

9 

M argali, 

10 

! ^>^5 

i 11 

Maussi, 

, 12 

, Poongoni. 


The names cf the same months used more generally by the Hindus are 


1 

VaiSacLa, 

2 

JaiilLta, 


Ashar, 

4 

Sravana, 

5 

Bha^dra 

6 

Asw'ina, 

7 

Carliga, 

8 

Al'i^rrasiras or) 

9 

Pa u shy a, 



Agraimj an, > 



10 

JMagli, 

11 

Piialguni, 

12 

Chitra. 


The Litter names arc us^d b)* the Tellingas foe their Luni-solar year, v,ith this only dlfTerence; 
that as the common Lnni-solar year, called Chandra Mana, is acccunted to bf^gin with the new 
Moon 'whkh pr( cedes iho commencement of the Solar yearj the Lunar mojith Lhitra begins^ and 
Phulgnna ends the ^far. 

The Hindus have a great variety of ways of ccusldeiing the day, and of fixing its duration. 
The principal are, 

lo The Sa\a!i, cr natural day, is tire time between two consecutive Sun risings, therefore the 
Savan days aje of raiious dufalioii, oven uuder the Equator. 

Acce^dir.^ to the anci‘‘nt Sastras, or inspired hooks, the Savan day is divided Into 60 dhatas or 
ghatica-tlan ’p.s ; the dhi^a GO vinadiras, the vluadlca 6 priinacalas ; the pranacala 10 vipalas, 

fo The Sat ra ravls <!.f tiriiC du::ing vliL h the Sun df scribes one decree of the Ecliptic. These 
davs are tin lefore lon^:< r or shcrier, as the <uu is n^ar his Apogee cr Perigee. They are divided 
in the same pror.ortions as the S^Tan days but with different namts, viz. Danda, vicala or pala, 
pienacala, respiration) castacil^, 

Astroncmers sometime divide tin.? in minuter parte] thus the vlpala, or castacala into 60 


The isi^Rt of the 
Zediac. 


Ntmc? of the Eclip* 
tiL /LuU Equator. 


Of mnnthfl Ssrri&h 
iSidebaoU. 


Tavul iDouths. 


Briieal uiunt!(5. 


The vpace of time 
flciv. various- 
ly couaidcred. 
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ftllpalaf, the allpala info S600 nimeshns or twinklings of the eye, on account of which this sort 
of time is denominated Murfa^ meaning as above. 

The Nacshatra day, which is also frequently called Saura, with a different meaning front 
that formerly mentioned. — It is Sydereal, being the time between the same point of the Ecliptic 
rising tzeice ; or rather the time between the Equinoctial points (called Ayana) rising twice. 
These days are accounted to be equal to one another throughout the year and are used by the 
of the «nb- Tamul Astronomers who compute in Solar time in their preparatory operations; being always equal 

divisic^ni of the day 

accordiflg to ttjc Tii- to CO guddias, subdiTided sexagesimally into Tiguddias, paras and suras, which denomination! 

SiUli, 

are also used in Lunar computations. It is proper, however, to observe here, with a view to avoid 
future (fonfusion, that the measure of time called guddia means also an arc or portion of • 
Nacshatra (or Lunar mansion) of 15® 20', which is likewise subdivided into viguddias, paraS| 
&c. having no immediate reference to time. 

The fractions of the Solar day used in this Memoir are invariably the last mentioned. Th# 
Lunar day or Tidhi will be noticed more conveniently in its proper place. 

The names of the days of the week are common to all styles and prevail all over India. They 
have the same signification as those used in ancient and modern Europe, and are as followis 

Sun 

Mooa 
Mars 
Mercury 
Jupiter 
Venus 
Saturn. 

The unequal portion of time assigned to each month, dependant on the alfuatlon of the Sun'! 
Apsis, and the distance of the Vernal Equinox (called Mesha Ayana) from the beginning of the 
Time of the Sun stgn Mesha, is also affected by the difference of time which the Tamul Astronomers assign to the 
Sorthern^and^ Sou- Sun for moving through the Northern and Southern signs of the Ecliptic, the time for the former 
thcrBfcnui. being 186 days, 2ll» SSm 24% and for the latter 178 days, 8h 34ni 6*. The odd hours and 

minutes of which they apply to the beginning of the year and months ; and being so distributed 
they do not require the assistance of Leap, or Bissextile years, because they reckon the Astrono- 
mical beginning of each, from the hour and minute over ^5 days when the last year and month 
expired. 

The Civil 5o!»ryfar The Civil year, however, ti of 365 and 366 dtyi, like that of the Europeans, the latter beings 

of 8#5 aii4 106 d»yi. 

determined by the rejection of fractions, as was already hinted at page 4, and not by any regular 
intercalatioQ, It results from this arrangement that Ciril time is sometime longer, sometime 


of the Saji of 
the week. 


1 

Sunday 

Ravi- vara 

<J 

Monday 

Soma. vara 

3 

Tuesday 

Mangala-vara 

4 

Wednesday 

Bhuda-vara 

1 

5 

Thursday 

Guru.vara 

6 

Friday 

Sucra-vara 

7 

Saturday 

San i -vara 
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iliorter than the Astronomical* Thua according to the Tanul computations the month of Aini 
of the year of the Cali yug4S17 (June 1746) commenced on Thursday at after 

mean Sun rise, which exceeding 30 guddias shews that it begun 14^. SOvig. after Sun set, and 
80 by the Civil reckoning the first of Aunt fell on Friday the 11th, instead of Thursday the 
10th of June; and as it ended on Monday the 12th of July, it follows that the Sydereal month 
of Auni was of 32 days, and the Civil only 31. In the same manner, as the following month 
Audt^ began on Monday the 12th July at 21?. 23V‘ IS?- (below 30 guddias) and ended on 
Thursday the 12th August at 40^. 20p. (aboTe 305- ) it follows that the Civil month war 

of 32 days, and the Sydereal only 31, 

From these preliminaries we shall be enabled to discoTcr by means of the firacHon of the roof 
or initial feria of the month Chaitram and Solar year (called Soota dina) whether it f>e one of 
365, or 365 days according to Civil account, but we must preriously show hovy the Tamuls com% 
pute the beginning of their years and months. 

In order not to crowd unnecessarily the matter on the reader's attention, I shall assume for 
the present that he knows that the Hindus hare imagined, among several others, four grand period* 
which collectively taken form one of 4320COO years, called a Mahayug or great period of con- 
junction of the Planets in the beginning of the Hindu Zodiac — that these are called the Safya yugj 
the TretayuZy the Devapar yug and the Cali yug ; the latter of which (that in which we lire) 
consists of 432000 years, and that of these years 4L'25 had expired in A, D. 1821 — the current 
one being the 4926th (of the Cali yug). We need therefore carry our present speculations no higher 
than the beginning of that era, as the Tamul Astronomers are contented to do when they com* 
pute their Solar K iiendar, 

Articlx 2. 

Rule for finding Cie mean epoch of the commencement of the Tamul Solar year. 

The Tamul Astronomers have adopted the Solar year of the Aria Siddhanta, the duration of 
which is 365*1 15? 31v 15p, in preference to that of the Surriah Siddhanta which is S65d 15S 31^ 
31j) 24s and as they generally work in Solar time, they use it also in their Lunar compu- 
tations : but this is to be understood only of the Northern Tamuls, called Vackij by their Southern 
neighbours, (I suppose on account of their using the Fakium process in their operations), for the 
latter, who stile themselves Sittandij^ employ another Solar year, of 365^ I5z 31 ▼ 30p, and make 
use of a Cycle of 90 years, the construction of which will be explained in a subsequent article, 

(*) According to the Aria Siddhanta there are 1577917600 days (called Vuga dina) in a Maha yug or 4320000, 
Hence one 15g. 31 v.l5p. Indian time, 3851. 6 ’i. 12m. 30s. European time. Accord- 
ing to the Surriah Siddhanta the Yuga dina is 1 57791 782S, hence the year is 31 ^^ 

31 p. 24s. Indian time, and 3651. 6U 12m, S6». 34f. European time. And lastly, according to the Sittandijf th# 
tame exprestioa U I5g. 31 t. 30p. Indian time, and 36W, Ch, 12fn, 3oi. J&iropeafi time. 


The four yugo. 


D i'^ation of the 
Solar year Vachij 
35;»d. I5g. 3Ir. 15p, 


Sitlandij 305d. IBg, 
3iv. 30p. 



Ku!c for finding 
Ahitr^anfi, 
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Rule for findinx the Ahargana cr iime elai^sed from the hcxinninx of ths Cali to that of 
any proposed year. 

the numeral of the proposed year in two places ; multiply the first br 365| and the 

second by 5. Subtract 1237 from the product of the latter, diride the remainder by 576, the 
quotient will give days. Multiply the second remainder by 60 and divide again the product by 
576, the quotient will give guddias, and so forth to viguddias and paras.. — Add the dajs, 
guddias, 5rc. thus found, to the product of the numeral into Suo^, so shall the sum be the 
jihargana sought, i, e. the time expired on the day coiT.puttd for, since the oiigiii of the 


Cali vug.” 

For the Soota dina or initial feria of the year, divide the sum of days above found by 7, 
the quotient will give the number of weeks expired, which neglect ; and the remainder will be 
the odd day, over complete weeks, which counted from Friday (the day on which the week was 
V supposed to end) will give the initial fi^ria of the year sought.” 

K. B, — If after dividing the second term of the rule by 576, down to paias, there is no remainder, 
it is a proof that the operation was well perfornied. 

Example. 

Let the year of the Cali yug 4847 current or 4846 complete, ht proposed, wanted its Soota dina 
and time of the day oa which it began. 


!• 

4846 

365| 

24230 

29076 

14538 

17687^0 
1211 30 


2‘* 

48;6 

X 5 

24230 
Sub.— Iz37 

22903 
Dlv. by 576 

Quotient 30 days. 


Continued. 

(iO 

Multiply GO 
5600 

Divide by .076 

Qjotipnt 6 ri guddias. 

With a rcrr. ilfKir r of 141 
Mult, by GO 


1770001 30 With a remainder of 529 
Mult. 60 

31740 
Divide by 576 

Quotient 55 guddms. 
With a remainder of 60 

D. G. V. Pc 

1770001 30 

39 55 6 15 


Dif. by 


S6iO 

576 


15 paras. 

Without a lemaiiider. 


3« 

Product of No. 1 
of No. 2 


Ahargana or Time expired 1770011 25 6 15 


4o 

7)1770041 2^2863 weeks. 

Remainder 0. which counted from Fiicay, leaves Friday 


Soota dintit 


for the iaitial feria, or jSoota dina. 
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• Answer. 

The year of the Cal? yog 4847 began on a Friday at 25g 6v 15p after Sun use, and as the gaddlai 
do not exceed 30, the Sydereal and CWil years begin on the same day. 

Father Beschi, from whom I hare borrowed this Rulej is silent on the Meridian to which it 
refers ; it is therefore necessary to supply that omission. 

The Hindus refer to two principal Meridians— those of LancUy and of Ramis sur am ^ more 
properly Ram-hhiira, 

Lanca is an imaginary place supposed to lie under the Equator, somewhat S. W. of the Island 
of Ceylon; it is one of the four cities (Yavacoti being the first, Lafic« the second, Bornacoli 
the third, and Siddhapuri the fourth) which are supposed to lie under the Equator at 90 degrees 
distance from each other. 

The Meridian of Lanca is supposed to pass through two other towns on the Continent of India, 
namely, Sannikita^saras^ and Acanti^ the latter, according to common opinion, being Ujjayini^ 
now called Oogein, which lies in IV 30" North Latitude. 

That Meridian (in Sungserete Rec'^ha) is supposed to lie 75<> 53' 15'^ 3« 33*) East of Green- 

wich ; and 73o 33' o" (4h 64^ 12*) East of Paris (♦), and to this the preceding Rule refers. 

Ramissurarn is a small Island, situated between Ceylon and the Continent of India, at tb« 
entrance of Falk’s passage in the Streightg of Mauaar, and is famous for its ancient Pageda and 
ObserTatory. 

It lies in 79o 5'' (5^ \7^ 28* 20''^ L^ng. E. of Greenwich, 

and 770 y (5l» 8® 7» 30'^') East of Paris. 

Its Latitude is 9o IS' 7 ' North. 

N. B.— This position was extracted from Colonel Lambton’s Trigonometrical Survey, (f) 

Demonstraiion of the Tamul Rule for finding the Jhargana, and initial feria of the year^ 

called Soota dina. 

The first part of this operation, which goes to multiply the numeral of the proposed year of the 
Cali yug by 365|, requires no demonstration ; that multiplier including the 15 odd guddlas 
(6 hours) CTer the number of entire da) s contained in the year, which, as was before stated, 
consists of 365^^ 15* 31^ 15 p (365^* 6h 12na 30* Eur. time). But we are to account for the remain- 
ing 3lv^. 15p. 30s Eur, time) by which the years of the Caliyug expired ought also to be 

multiplied. 

N^w, adverting to the process as disclosed at page 8, for the reason that the sum of rears is 

(*) Lanca may be supposed te lie very nearly South of Calicut, the Meridian of the laUer place passing onlf 

4m. 15s. West of the Rec'ha of Lanca. 

(f) The iiulei .ndTablei of MullUCarjanada, aaU Bnlla^ilty Callu, refer to the Meridian of Raciissurao. 


TheTndian piincipal 
Meridians ; 

Lxnea, 

Hacdssnram. 


T!ic Tamul Tlnle re- 
fers to the hicridiai 
of Lanca a place 
uniief the £quat.oro 


Demonstration of the 
Rule. 
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• 

multiplied by 5, it follows that you are to take only the U5th part of 31»' 15p or 1875P, that is 
— S75p5 or what is the same thing 6| viguddias. 

Now to multiply successively the complete years of the Cali yug 4846 in terms of days, 
we are to consider that 6| may be converted into this expression the numerator expressing 

the number of minutes in a Tamul hour or guddla ; and as the Rule goes to divide the product 
of the elapsed years multiplied into 5 by 57G, we have 48 15X5X 1 4 — 
eox^OXbO in which expression the first factor gives the product in dajs, the second iu guddiai^ 
the third in viguddias^ and the fourth into paras. 

We are now to enquire why, having multiplied the years of the Cali yug expired by 5, we hatfi 
subtracted 1237 from the product. 

Observe that, if that number be di\idcd as before by 576 it will give 2‘1 51^ 15P, therefore^ 

seeing that according to Hindu account the first year of the Cali yug began on the 4th day of 

the week at 51? 8^ 4 jP, and that if 1237 be divided by 576 the quotient will give d. c. t. p, 
as above stated, if we add both • . • » , 285115 

4 51 8 15 

we hare a complete week . - « ^ ^ *7000 

«o that this equation is merely contrived for the sake of counting the days in the Ahargana from 
-a complete period, i. e, the beginning of the week as it was then considered to be, and thi* 
addition will be equally performed, whether you add it to the }eHr, or subtract it from the epoch, 
in which latter case however, it will be made to b^ gin 24 8g 5lv 15p sooner than it ought, increas- 
ing the Akargcma by thus much, which is the cause of the subtractive equation when that element 
is computed by the Tables. 

lisTir.g operated agreeably to the preceding Iluies, you are to reckon from Fi idoj/, because it 
was then taken to begin the week. 

But If }ou wish to reckon from Sunday^ you are to subtract izco days from the above account, 
which will be done if you retrench twice 576, or 1 152, and if instead of 1237 you subtract 2389* 
The latter is (he practice of the Southern inhabitants of the Peninsula, calUd Siiiavdfj, 

The Rule and Example given at page 8, as it includes the subtractive quantity 1237, is therefof© 
to be expressed as follows : 


4g-^6x5- 

376 oio 


59 55 6 15 

and this added to 4816X30:51=1770001 30 0 O 
• as before found 


- - 1770041 25 6 15 

and we are to reckon from Friday. But if you wish to reckon from Sunday^ it will4>« 

STS X60J=™=;374 55S 6t 15P. 
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N. B. — It frequently occurs, in the course of research, that it is expedient to compare the 
jthargana elicited by the Rule, with that which may be procured by means of the Tables. It is 
therefore necessary to warn the reader, that although the ulharg ana used by the Northern Tamul 
Astronomers is constructed so as to reckon from Friday ^ yet if we seek the initial ftria of the 
year, for the same account, by means of Table f. (page 1 of the Tables , we are to count the 
root of the days inserted betw^een parenthesis, from Sunday^ which is not the case when using 
Table XLVIf| page CO, where the remainder after division by 7 is to be told oft' from Friday, 

Article 3* 

On the manner of competing the beginning and dir at ion of the twelve months of the year. 
In the present position of the Sun’s Apsis ( Ravi-Mandocha) which only mores at the rate of 
1' in 517 years, and which at the end of the year of the Cali yug 4816 (A. D. 17^5} was in 

2s i 7 o 17 ' 10", 4 from the point of the Hindu Zodiac — and of the distance of the said point 
from the Equinoctial colure (A\anansa) which increases 54" in a year, and was at the end of the 
same year equal to an arc of 18o 41' 23" IT ', the separate duration of each of the twclre 
months of the Solar year Jn the aggregate always equal to 365^ 15s 3iv I5p) was as follows: 


Hfngal. Tamul* Bengal. Tamul. 



Soi'j r 

Mo? fhfl. 

Solar 

jVlortfhc;, 

Duration. 

1 

Sfiici r 
jM onfh*t. 

Solar 

IVlnntfs. 

Duration. 

1 

, VaKachi 

Chiitram 

d 

30 

cr ^ 

55 

V. 

32 

u. 

■’i 

7 

Cartiga 

A I pesi 

(1. 

4;. V. p. 

54 7 1 

o 

Jaiih'ta 

Viassei 

31 

21 

12 

1 

8 

Margasiras 

Cariiga 1 

29 

30 24 2 

3 

Ashar. 

A uni 

31 

36 

38 

1 

9 

Pausbja 

M argali 

29 

20 53 1 

4 

! 1 

Sravana 

Audi 

,11 

28 

12 

2 

1 

Magh 

Tye 

29 

27 16 1 

5 

Oha'dra 

Anvani 

31 

2 

10 

1 

1 1 

Plialguna 

i\Iau5si 

29 

48 24 1 

6 

j A'lwdna 

j Paratasi 

30 

27 

22 

i 

1 1 

12 

Ciiltra 

Poongoni 

1 

30 

20 21 2 


Kow if it be required to find (he Ahargaiia, ;u,d iiiitiai ftria (Soota dina) in the beginning of 

^ach Solar month of thecurrent vearof the Caiiyug 4847, haring found thesame for the beginning 

of the year by the general rule given at page 8 ^or by means of Table IJ, all that need be done 

is to add successively thereto the abstract duration of each month, as above exhibited, and 

_ Ho w' to compute th« 

dividing as u«;ual by 7, the remainder counted from Friday (or if the Table be used the Root by^innlug »ml dura- 

tiuii uf the moQluf. 

between parenthesis from Sunday) will give the Soota dlna sought. 

The following example will answer for all possible cases, when ccmpuling in Consequentia.lh^ 
quantities for each month must of course be subtracted when woiUiiig in Anft. ientta. 


(•) 9tli April N. S. 
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EsAMfLt. 


Bt THE Rule. By the Taelks. 


Ahar^ana for the beginning 

D. 

c. 

T. 

p. 

Initial Root of 

D. 

G. 

r. 

p. 

of A. C. 4sS47 

1770011 

25 

6 

15 

A. C. 4847 

(5) 

25 

6 

15 

Abstract dur, of Chaitram 

SO 

65 

32 

1 

Table 111. 


55 

32 

1 

Ahargana 1st Viassei 

1770072 

20 

38 

16 

Monday 

0) 

20 

38 

16 

of Viassei 

31 

24 

12 

1 


24 

12 

I 

Ahargana 1st Auiii 

1770103 

41 

50 

17 

Thursday 

(4) 

44 

50 

17 

of Auni 

31 

36 

38 

1 

(3) 

36 

38 

1 

Ahargana 1st Audi 

1770135 

21 

28 

18 

Monday 

(1) 

21 

28 

18 

cf Aiuii 

SI 

28 

12 

0 


28 

12 

2 

Ahargana 1st Aurani 

17701C6 

49 

40 

20 

Thursday 

(4) 

49 

40 

20 

of Auvani 

31 

2 

10 

1 


2 

10 

1 

Ahargana lit Paratasi 

1770197 

51 50 

&c. 

21 

Sunday 

(0) 

51 60 

Ac. 

21 


Here the process by the Table indicates at once Sunday ; but if nto had worked merely by the 

Rule for the Ut of Paratusi^ it would be 7' 17701G7 252885 wetkf 
with a remainder of 2 


which counted from Friday, gives equally Siind'iij. 

Article 4. 

On the Civil years of 365 and 366 days. 

Before entering into the manner of expounding the initial feria of the Hindu Solar months 
for the European concurring date, we shall consider the effects of the operation of the fraction 
of days annexed to the number of en/rVe days for each month, already hinted at page 4. 

Year nf 36# Civil The number of registered days contained in any Solar montlr depends on the value of Iht 
*»• ‘be first Ahargana in the year, which is variable. This fraction combined with 

those of the remaining months (which abstractedly are constant) determines the character of th 
year, by which is meant whether the Civil is one of 365, or 366 days : because when the sum, 

or difference, for any month exceeds 69s 59v 59p, its initial feria passes suddenly fiom one day 
to its next. 


the^lloo't^ by D. c, T. r. 

And if you add thereto the collective Roots up to the month 'J’ye V? (Tabk^Hl^ [ 4 ) ^6 46 12 

You have the Soofacffna for Maussirx . . . Tuesday (2) 59*W*^ 

Tuesday, which if expounded in the European Kalendar with the Dominical Letter F, as shaU b* 
•hewn hereafter, wilt elicit Tuesday the 12th February Sydereal account. 


But if the sime Root « . 

be only encreased by * « 

»nd you add for Tye as before • 
you hare the begiaaiug of Mausii 


t>. «. T. F. 

(5) 53 13 47 

• - ^ 

(b) 53 13 4^ 

(4^ C 46 12 

0 0 0 
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on Wednesday (lie !3th Ftbruary; and bo the month Tye whieh had before only 25 Kalendar 
day*, would in the latter case count 20, and the following month Poongoni Kj which had SO days 
before, would now only count 29. 

This circumfctaiice, which generally operates so as to exchange the value of two near months, 
so that their sum remains the same, yet sometimes produces a difTcrent result, and determines a 
Leap or a common year, 

». ff. T. P, 

Thus let the Root for the beginning of Chaitram and year be - Wednesday ^3) 59 59 59 

And suppose that being expounded with the Dominical Letter G it brings out the 
llth of April, add one. pai a thereto . . - - - - +1 

Thursday (^4) U 0 0 

then you have Thursday the 12th April, and the Civil month Chaitram, which in the former case 
counted only 31 days, will now only count 30, without an equivalent in the next month. 

But it will be further shewn that, whenever the Root for Chaitram and year exceeds 4dg 28v 44p 
the proposed year invariably counts 306 days; therefore in the present case, the said year would 
become a common instead of a Leap year, which it w^ouldhave been. 

Generally the European date concurrent with the beginning of Chaitram and year is an Index 
which points out whether the Hindu Solar year propounded, consists of 365 or 366 days <n the 
Kalendar, which (to use common language) I shall in future call Common and Bissextile^ altho* 
the latter do not recur by arbitrary intercalations, as is the case in the European Kalendar, 

The same date also indicates the limits of the beginnings of the 11 remaining months of the 
same year, w hen referred to our Kalendar, In a manner that cannot be mistaken, notwithstanding 
tlie great variety of combinations of w hich the Roots are susceptible. 

Rule, 

Jo « Whenever the fractional part of the Root which elicits the beginning of the year falls 

below 44g 28v 44p, or up to it, then the year counts only 365 da^s in the Kalendar.” 

27 And when the fraction amounts to 44?: 28v 45p then that Civil year counts 36*6 days.” 

The demonstration of this precept flows from what has already been said : for c. v. p. 
let the fi act ion of the initial feria proposed be « • . . 44 28 45 

Add the fraction of the Root for cue }ear complete • . . 15 31 15 

You have for the sum « . « . . -IdOOO 

that is, one entire day over and above the sum of days independently of the fractions. 

Example I. 

On the beginning of the year of the Cali yug 4856 (A. D. 1754), the initial Root d. g, v. p, 
is found to be - - • . . . » Tuesday (2) 44 47 30 

which if expounded with its Dominical Letter F, wall give 9th April N. S, 

Now if jou add thereto the Root for one complete year (Table I) - . (1) 15 31 15 

You have beginning of . . « . . Thursday (4) 0 18 45 

tile year of the Cali yug 4857 ; 


# 


Whpn the n«ot of 
Chaitram exreedg 
4 'iJSv 44p the 
is of 356 days. 


Root for the fiei^iri. 
niiig of Chaitraai 
ai)d year expi»un<ie»l 
into I.uropean time 
—an Index which 
shews whether the 
year consists of 365 
or 3o6 day?, and 
iiulic.'ites the limitg 
of the other 11 
mciilhs, 


How to discover z 
com (non year. 


A Bissextile year. 
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4 

which Thursday being expounded with Its proper Dominical Letter E, falls on the 10th April 1755, 
and shews that the year of the Cali yug 4856 [or Saca 1677) counts 366 days in the Kalendar* 

Example II. 

o. «. T* r. 

But if the year of the Cali yug48S2 (A. D. 1781), the proper Root of 
which is - - - - . Monday ^1) 43 51 15 

be proposed, and this Monday be expounded with the proper Dominical Letter 
G, it \fill fall on the 9th April N. S. 

Add as before the Root for one year - - ^ - (l)l531I5 

And you have the beginning of - - - Tuesday (2) 59 22 30 

the year of the Cali yug 4884. Now the said initial feria being expounded with the proper 
Dominical Letter F, falls also on the 9th of April N. S. (A. D. 1782), and the corresponding 
Christian year being a common one, the Tamul Solar year is one of 305 days. 

Having calculated by these Rules the Tamul Leap years of 366 days concurring with the 
Christian year of the XIXth Century, they were found to fall as follows : 


Number of 
Leap years. 

Christian 

Years. 

Leap 
Years of 
the Cali 
yug con- 
curring 
with do. 

Years 
from the 
birth of 
Salivaha. 

na. ' 

1 

Number of 
Leap years. 

Christian 

Years, 

Leap 
Years of 
the Cali 
yug con- 
curring 
witli do. 

V 

\ ea rs 
from the 
birth of 
Salivaha- 
na. 

1 

1801. 2 

4903 

1724 j 

14 

1851-52 

4953 

1774 

2 

1805- 6 

4907 

1728 j 

15 

1855-56 

4957 

1778 

3 

1809-10 

4911 

1732 1 

16 

1859.60 

4961 

1782 

4 

1812-1.3 

4914 

1735 i 

17 

1S63-G4 

4965 

1786 

5 

1816-17 

4918 j 

1739 

18 

1S67-68 

1 4969 

1790 

6 

1820-21 

4922 

1743 

19 

1870-71 

4972 

1793 

7 

1824-25 

4926 

1747 

20 

1874.75 

4976 

1797 

8 

1828-29 

4930 : 

1751 

21 

J 878.79 

4980 

1801 

9 

1832-33 

4934 

1755 

22 

1882.83 

4981 

1805 

10 

183G.37 

4938 

1759 

23 

1SS6-87 i 

4988 

1809 

11 

1840-41 

4942 

1763 

24 

1890-91 i 

4992 

1813 

12 

184,3.44 

4945 

1766 

25 

1894-95 j 

4996 

1817 

13 

1847-48 

4949 

1770 

26 

18.: 8.99 

5000 

1821 


Thus there happta to be 26 Leap years in the XIXth Century, instead of 25 as is the case m 
the Julian, and 24 in the Gregorian Kalendars (when the latter does not begin with a Bissextile 
year, as A. D. IGOO, 2000, &c.) which will serve to explain hereafter, why the Julian Kalendar 
recedes, by one day, and the Gregorian two days, from the Tamul Secular years. 

Article 5. 

11 number af Civil days contained in the eleven last months of the year 

beginning of the ekren Iwt monthi of the ;-ear, and the manner of deter. 
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mining th^ number of ciril daji contained in each in any particular year, the Initial root of the 
year afford s likewise anjlndex from which the beginning of the eleven last months never recede (la 
their proper concurrent European month) more than txso days — and never exceed beyond/ourr 
and furthermore shews, that in the present positions of the Sun's Apsis, and Equinoctial Colure, 
the Tam ul month 551 (Indian February) ii alone, and inrariably that which anticipate# 
the European date of the beginning of Chaitram in the New Style. (*) 

Thus if the Ist Chaitram and year of the Cali yug 4847 be found to fall on the 9tb April 1745 
N. S. the beginning of the month of Maus$i will fall on the 8th February 1746 — and if the 
1st Chaitram and year of the Cali yug 4918 falls on the 10th April 1816 N. S. the 1st of it# 
month Maussi will fall on the 9th February 1817^ no other month la the year w'ill be 
subject to the same subtraction. 

This consideration reduces the limits of (he other ten months (in their concurrent European 
months) to the compass of four days, to be added to the date of Chaitram in its proper European 
month. 

Thus if the 1st Chaitram of the year of the Cali yug 4915 falls on the 11th April 1813 N. S; 
none of the other months in the same year will begin later than the 15th of LU own concurring 
European month, or earlier than the 11th. 

These limits being less than a cowplete week^ never leave the least doubt, when converting 
Tamul into European dates, into which of the four weeks and fraction of week the initial feria of 
any Tamul month elicited by the Rule, should fall according to European account* 

With respect to the Sydereal and Civil duration of the Tamul months of any proposed year, 
it is manifest that since the initial feria of each month may be elicited by the Rule or the Tables, 
and since we possess the limits within which these must fall, any European Kalendar, or series 
of Dominical Letters, will suffice for determining the length of the proposed month. 

Thus let it be proposed to find the Sydereal and Civil duration of the Tamul month Auni of 
the year of the Cali yug 4856 (A. D. 1754-5). Having computed the initial feria and fraction 
for that month according to the preceding Rales, which are (vide Table d. c. v. v. 

X, page IS) ..... . Tuesday (2) 43152 

and that for the following month Audi . . . Friday (5) 41 9 33 

and the Dominical Letter for A. D. 1754 N, S. being F (+), if we take Tuesday (A) to be the 

(*) In the Old Style Maussi falls always one day and Poongoni itco day* (in their reAprrtive European 
concurring months) behind the date of CltaUram, iu its own European month ; but the extreme limits continue to be 
fivt days, because the other tea monthi cannot exceed the European date of Chaitram in their proper concurrent 
Aiontb,inore than three da^s, 

(f ) Any Dominical Letter assumed at pleasure will aniwcr the same purpo:»e for the abitraet duration of the 
month without any Tcfercnce to the Europeaa Kalendar. 


The limits of Masts* 
si constant iu the 
Gregorian year^ 
ways — • 


Those of tire other 
10 inoaUisalway%.|4t 


How to determine 

the Civil and 8yde« 
real duration of each 
Tamul monlh of any 
prupobcd year. 
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( 

IstCi Autji, and count down to tho Friday whicu fdlUbotwean and days^ wa Gad that It 
.corresponds to the 7\iesda^ counted as one^ \ 7 h 1 ch iriarks the-first day of the Taraul 

-month Audi, and consequently that Auni (the month for which the computation is made) con- 
tains 31 days. 

Now the fraction-of time annexed to theinitial feria of Auni is 31'' 3^2P which being below 
30 guddias (page d), shews that the month begun at da^ iime^ and therefore the Sj dereal and 
Civil beglnniiig coincide. 

But the fraction. of the initial feria of Audi is 41? 9y SSp, which shews that the month began 
&tni^ht time^ therefore the Chil month commenced not on Fridai/^ baton following, the 

Civil and Sydereai account dilTeringby one day — therefore the Sjdereal month Auni Is of 31 days 
and the Civil of 32, 

This method is so plain, that although the proposition presents three feasible cases, viz. 1« IVhen 
the Roots are both below or above 30?, when the Civil and Sydereai months are of the same 
duration. 2® When the Root of the first is below, and that of the second above 5Gg, in which case 
the Civil is greater than the Sydereai ; and 3® When the first is above, and the last is below 
30?, in which case the Civil is shorter than the Sydereai month, yet the process being always the 
same, hardly requires any further illustration. For it is plain that if we wish to refer the same to 
the European Kalendars, provided the Christian date of i\\^ initial /crzVi of the year, and the 
Dominical Letters according to either Old or New Style be given, then the date of beginning and 
duration of the twelvemonths of the Tamul years may always be known by their Roots without 
difficulty. 

Thus if the Initial root of the year of the Cali yug 48uS be Tuesday {2^J 41? 47v 30p — the 
Dominical Letter for A. D, 1754 Old Style be B ; and the date of the above Tuesday 29lh of 
March, the Root for th^ beginning of being Friday (5^) 40? 19v 3 Ip, if we proceed as 

shewn before, it will be found to fallen the 29th April, and (counting Tuesday as one) the Tamul 
month Chaitram will consist of 31 days Sydereai and Civil account. 

And if the same be computed for the New Style, the Dominical Letter for 1751 being F, then, 
if Tuesday 1st Chaitram is said to fall on the 9th April N. S> Friday^ the initial feria of Viassei 
will fall on the 10th May, and the first Taraul month will consist of 31 days. 

Lastly, it is to be remembered when reckoning according to Civil account, that if the Civil month 
begins one day later than the Sydereai, it displaces by one^ every succeeding day in the same 
month, and this until the Sun, by entering a new Sign, determines the future coincidence or dissi- 
dence of the Civil and S) dereal dates of the ensuing month. 

What we have hitherto stated on the general construction of the Solar Sydereai year, will be 
frequently referred to in the course of this work, when It comes to treat of the resolution of the 
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Astronomical Lnnusolar year by means of the FaAriVzm proce$f| and Tables, such as it is used 
by the modern Tamul Astronomers ; differing in this respect from the Tellingas, who still adhera 
rigidly to the doctrines of the Surriah Siddhaata» 

The Tamul Kalendar is in itself as simple as the European, but as its columns record true tima 
for the particular place where it is intended to be used, and as its margin is loaded with a rariety 
of articles foreign to its immediate purpose, which require a greater knowledge of Hindu 
Astronomy, than the reader is at present supposed to possess, it is indispensable, in order to reader 
that acquirement practically useful, to furnish him with the means of converting dates proposed 
according to the Hindu Solar account, as explained in the preceding pages, into corresponding 
European dates and vice versa, and to that object we shall devote the remaining part of this 
Section, 

Should, however, the reader be desirous to inspect a specimen of the RavuPanchangum, or 
Solar Kalendar as it is published in the Southern parts of the Peninsula of India, he will find % 
translation of that part of it which refers to the first month of the year of Cali yug 4920 
(A. D. 1825), inserted at the end of all the Tables* for we have already occasion for a greater 
number of technical terms in the present Memoir than is -convenient, without adding to these 
a number of Astrological definitions, which cannot be dispensed with for understanding the 
Addenda of the Rari Panchangum, 


Article 


The manner of numbering the Indian ^ears of the Cali tfug, zehen referred lo European 
accounts. 


The number of years expired since the beginning of the Cali yug on the birth of Christ, 
D^onhian account, are 3101 ; therefore, the current year A, D, I corresponds to pari of the 
3l02d year of the Cali yug. 

It will save a great deal of future embarrassment to the reader if he notices particularly at thU 
place, that according to established usage, the years of all (he Hindu Styles are said to concur 
with that Christian year during uhich the last expired ends. Thus if the years of the Cali yug^ 
or Saca, which correspond to A, D. 1822 be asked of any Indian, he will call it 4923 complete^ 
because that Solar year ends on the 11th April N. S. of the said Christian year. But as the 
current Indian year 4924 begins on that day, and continues until the 11th April 1823, it mi-ht 
otherwise be more properly coupled with the latter — It is therefore a general rule, when any 
year of the Cali yug is to be deduced from the numeral of the European year to which it corres- 
ponds, that unity be subtracted from the latter before adding the epoch thereto ; which is the 
practice followed by Eolher Beschi^ and that which is used in the Examples given at the end of 
thU Memolfr 


Of the nra CaH 
}/vgam. 


182f 

SlOl 

4923 

For the immrrrti of 
the year of the Call 
yug, unity to be re- 
trendictl from !bc 
European year be- 
fore adding' the 
epoch 3102 . 

IH21 

3IOi 


492S 
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^Tlra Salifahana. 


Kor the nninrral of 
the jrcar 5*ca. 


Of the snra Vicra- 
m.iijitja. 


Article 7 , 

Of the cera Sali'ouhana. 

The beginning of the tera Sallvahana dates from the birth of a Prince of that .name whose 
history is connected with Hindu Mythology : that event is supposed to have taken place when 
S179 years of the Call yug had expired, which makes it fall 78 years after the birth of Christ, 

The years when reckoned according to that account arc called Saca^ but differ in nothing from 
the common Solar year, the elements of which were disclosed in the preceding pages. It is customa- 
ry in these Provinces, (and I believe in all parts of India) when dating any document, to couple 
the numeral of the jear Saca with that of the Cali yug. Thus if the current year be asked of 
any Native, he seldom fails (besides other distinctions) to say, for instance The year 4782 of 
the Cali yug, or Saca 1603.’^ 

Modern Astronomers make frequent use of this lera for abridging certain Astroaomical com« 


putations, as will be seen hereafter in the article which treats of the Cycle of 60 years. 
The current year Saca may always be determined by the following 

Rule. 


the year of the Cali yug 
complete be proposed 

Year Saca complete 

Let Anno Domini current 
be proposed 

Year Saca complete 


4816 
subtract 3179 

1745 
subtract 78 

1667 


Or if you wish to have the three successively by one operation for A. D, 1745 current, say 

first 1745— 1=1744 , . , . - 1744 

Add the year of the Cali yug expired • » .. 3102 

At the birth of Christ, you have A, Cali yug - » 4846 complete 

Subtract epoch of Salivahana « . ^ 3179 

You have the year Saca sought • , . ^ IG^ complete 

and let it be remembered that the Christian year proposed concurs partly with the years of the 

Cali yug 4846 and 4847, and Saca 1667 and 1668, in the same manner that the first of each of 

these years corresponds partly with A. D, 1745 and 1746, 

Auticle 8. 


,Of the cera Vicramadit^n, 

There is another «ra called V icramaditya^ little used in the Southern parts of India. It num- 
bers the Luni.solar years, in the same manner as that of Salivahana does the Solar ones. 

Vhramadifya is said to hare been a Prince who reigned 135 years before Salivahana^ and 
supposed to be one of his ancestors. Its epoch begins when 3044 years of the Callyug were 
expired, i. c. 57 years before Christ; so that if any year of the Cali yug be proposed, and the 
last expired year I be wanted, which let it be A. Cali yug 4925, subtract 3044 
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therefrom, you hare I 88 I 5 the year sought. Or if the Chrlstiao year be proposed, which let be 
lS2 i ; add 57, and you hare 1881 as before, 

' Article 9, 

Practical manner of determining the commencement of ike Solar year. 

In order to dismiss what may be farther slated on the mode of determining the beginning of 
the Solar year, T shall obserye, independently of all computations, that there are seTeral ways of 
h:&ing the same practically. These consist in observing the passage over the Meridian of some 
yoga^ or Zodiacal Star (the principal one of each Lunar mansion) the position of which is given 
in the Hindu Tables. 

Thus HershanUy the yoga of, and only Star in the Lunar mansion Chitra^ is accounted by the 
Hindu Astronomers to be exactly six Signs in Longitude from the beginning of the Solar Zodiac. 
European Astronomers take this Star to be Spica Virginis \ so that when it is observed to pass 
over the Meridian at midnight any where, the mean Solar year ought to begin : allho’ modern 
Astronomers account its Civil commencement to be on the ensuing Sun rising. — Whether the 
original position of .the Star in Right Ascension and Declination from which the Hindu Astronomers 
have deduced its Longitude, hare been wrongly determined, as is most probable, or that they 
advert to another Star, our determination of the first point in the Indian sign Aries by Spica Vir„ 


Practical iletcrraU 
natimi of the begia- 
xiin:^ of the Solar 
year. 


Planner of deter- 
rainin": practically 
the beginning of the 
f-oiar year. 

By the yosm Her- 
shnna or Spica Yir- 

SUUa, 


ginis^ gives a material dliTerence In the results. 

I have computed its Longitude for the year of the Cali yug 3600 complete, answering to 18th 
March A, D. 499, when it is supposed there was no Ayanansa^ and also for A, C, 4911 complete, 
when the Ayanansa was 19° 39' 54'^ using De Lalande’s Tables, and the difference at the respec.» 
live epochs were 


Longitude Spica Virginis ^Oth March 499 

By the Ayanansa for Solar year Cali yug 3600 complete 


J.*ongitude of Spica Virginis 29th March 1810 Julian Style 
By the Ayanansa for the year of the Call yug 4911 complete 


6 s 

T 

47' 

50" 

53" 

6 

0 

0 

0 

0 

Difference 

2 

47 

50 

53 

6 

21 

11 

32 

55 

6 

19 

39 

54 


Difference 

1 

31 

38 

55 

ire epochs the 

Lon* 

p'tude ascribed 


to it,, a circumstance which would have retarded the beginning of the Solar year of the Cali 
yug 3601 by 2^ 20li 7' — and that of 4912 by 1*1 l 3 h 11 ' 36'. 

Independently of Hershana^ the yoga of the Lunar mansion Revati, supposed to be the same 
as Z Piscium, and called by the Hindus Vaidhrity^ is taken by them to be in the last point of the 
sign Min^ the Indian Pisces ; or what comes to the same in the first of Mesha (Aries), so that 


The sime by the 
joga Vaidhrity, 


(*) Souie pretend that this coiscidence took place 30 years lat^ ; but ^\itb these contending opinions \\c have 
at present nothing to do. 
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when it Is supposed to pass the Meridian any where at midn!ght, It should mark the mean 
Sjdercal beginning of the Tamul month Arpcsi^ from which that of the year may be 
deduced ; but I bellere thit in present times Indian Astronomers make little use of any Star 
for improTing their account of time, or their general system of Astronomy (♦), and that they 
content themselres for all purposes, Ciril as well as Astronomical, to obserye the heayens in their 
B.">oks and Tables. There can belittle doubt that this opposition of IJershana (Spica Of) and 
coincidence of Vaidhrif^ Piscium') to and with the commencement of the Hindu Solar Zodiac, 
neyer had the precisian which the Indians assign to them ; enough has been said, howeyer, to 
shew that the manner of fixing the commencement of the Solar year indicated in (he Rule giyea 
at page 8, causes it to anticipate in present times the moment of the Sun’s entrance into the 
•iga Mesha (Y') according their oii:n Ayanansa^ by an assignable quantity of no difficult 
resolution* 


SECTION ir. 

Account of ike Tahleg, 

This Section is exclusirelj confined to the consideration of the yarlous procesets and Table# 
by means of which the initial fertcc or roots of the beginning of Tamul years and months, 
treated of in the preceding Section, may be expounded into daieSy of the Christian 

Kalendars, for any epoch whateyer ; without which Hindu Astronomy can only be to European# 
a subject of learned discussion, the resolution of which can be of no sort crT assistance for 
penetrating into the depths of Hindu Chronology, or for afibrding Indians any mean# for getting 
access into ours. 

The following subject, although of vital Importance to the ntillfy of the rest of the work, will 
therefore neither gratify the curiosity of scientific men, nor serye to elicit the polemic power# 
of Scholiasts. The Rules and Tables hereafter disclosed consider both the Julian and Gregorien 
accounts ; the first of these could not be dispensed with, because the Julian Style was only dis- 
continued on the Continent of Europe on the 4th October 1582, when ten days were retrenched 

(*) There will be found a Note at the end of the Volume, whrrein it is dievrn how the beginning of any 
Hindu Solar year, as accounteti in the Ariah Sidtlhanta, may be so equated that the Sun’s mean Liongitade* as 
elicited by Ihc European Tables for that instant of time, be in all cases equal to the yiyanansa due to the pro- 
|ioscd year. Now having equated the time of beginning of the Solar year 3601 (/V. D. 499) by the formula 
given IB that Note, the equation was found to be 2d llh 10m 57^i. Eur, Time, or Indian d. g, v. f. 
Time - - . , . . . . - -f- 2 28 12 24 

But the equation by f/frs^ana was 2 d SOh 7m or • - • • , -f- 2 50 17 30 

Hence there is still a difference of 
•r ill European Time 8b 50ai 


#2 5 0 
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» 

from J&e said montli) and ontil the 99th March 1759 when the same stjle wasadepled in Ksgland^ 
and eltren days were retrenched for the same reason as had determined the Gregorian reloraa* 
tion. 

The first step towards the attrinment of that object is, to establish some expeditions ffiHhod The Denttueal Let^ 
for expounding the monthly date of any feria (or weekly day) that may be proposed in past, 
present and future times, according to the two European accounts abore mentioned ; and Ae 
most obrious instrument for that purpose is the Dominical Letter. But as the usual process for 
eliciting it is somewhat operose (*) and would take a great deal more time than the whole 
resolutions of the problem, I hare constructed two Tables which, in the space of less than 
three minutes, will enable the computer to elicit the same, for any year whaterer, with equal 
certainty, 

I shall now proceed to girc an account of the Tables belonging to the present Memoir. ^ ^ 

Table I and II, page 1 and 9 of the Tables^ 

1 notice these two Tables together, because they arc both of the inrention of Father Detchi^ 
and are found in the same page of his manuscript tract on the Division of Time according to 
the Tamuls. The first I shall consider in the present article ; the second will be noticed in that 
which treats of the Cycle of 90 years, used in the Southern Prorinces. 

Table I gives at top of the 1st column, the Root of the ^Aorgana for the year of the Cali yng Table 1. 

4802, complete : the other quantities in the second column^ are the Roots of years from 1 to 100 
collectively taken, the figures between parenthesis being the remainder of the sum of days after 
dirision by 7, to be counted from Sunday in order to have tfie initial feria sought. 

If therefore it be proposed to compute the end of any year of the Cali yug, which let it be 48^, 
take 4802 therefrom ; and if to the quantity which marks the epoch in the 2d column you add 
44 years (the difference), the sum will be the Root of the end of the year 484fi, or commencement 


(•) The following technical Rule in artificial verse, extracted frotot Hutton's Dictiouary, will enable the 
reader to use that of the processes which he prefers, observing that the Bominical Letten of the ancient Julian 
Kaleudar is 4 places before that of the Gregorian, the Letter A in the former answering to O in the latter. 
(Uathematical Dictionary, vol. I, page 395.) 

“ Divide the centuries by 4; and twice what does remain 
Take from 6 ; and then add to the number yon gain 
“ Their odd yeai^ and their 4th * which dividing by T, 

What is left lake from 7, the letter isgiren.** 

W. B.— The Julian and Gregorian Dominical Letters for every year from A. D. 1600 to 1900 being given in the 
Solar General Table, the trouble of tiiuling the same either by Hutton's rule, or that indicated in the text, become* 
unneccfsary, for any of the yean of the XVlIth, XVflltb, or XiXtb centuries. 
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of 4S47 ; and if from the latter you iubtract 3102 you will hare 1745, the year of Christ corres. 

« 

ponding thereto. 

But as Beschi always computed the end of the Indian Solar year by means of the Christian 
one, in order to elicit the former complete^ he retrenched one year from the latter, and used 3102 
the current year of the Cali yug, instead of 3101 the last expired on the birth of Christ, as has 
been obserted at page 17. The epoch given in Table 1 as that for 1700, is therefore truly that 
due to 1701. 

Exampli, 

Let the beginning of the Tamul year which concurs with A. D. 1745 Gregorian Style, bo 
required. 

The year of the Cali yug for computation, as was shewn at page 17, will be 1745 — l5rzl744, 
or 17444-3102zz:4846 complete, if we use Table I ; but if Table VII (page 9), it will be 1745, 
both of which we will use once for the sake of exemplification. 


By Table I. 




By Table VH. 




B. 

e. 

T, 

V. 

n. 

c. 

▼- 

r. 

1700 . (0) 

2 

n 

15 

Epoch Cali yug 4802 - (4) 

46 

40 

0 

40 . (1) 

20 

50 

0 

40 - (1) 

20 

50 

0 

4 - (5) 

2 

5 

0 

6 . (G) 

17 

56 

15 

Root (6) 

25 

6 

15 

of Ahargana (5) 

25 

6 

15 


which being counted from Sunday indicates Friday the initial feria of the month Chaltram and 
year 4847 of the Cali yug. The reader may therefore, use either Table as may best suit his con- 
venience. 

It need hardly be said, that the quantities in the second colt^mn are the Roots for one, two, three, 
four, Ac. years, after division of the days by 7 ; thus weeks (1) day, the Root for one 

year independently of the fraction 15g 31^ 16P, and 365*^ 16g 3lv 15PXl00zr36525»l 52g 5v Op 
and weeks with a remainder of (6) being the Root for 100 years, independently 

of the fraction 52g 5v Op. 

Table III, 3 of the Tablet, 

The contents of this Table will be better learnt by inspection, than by any explanation. I 
ihall briefly state at this place, that in the first column will be found the abstract duration of each 
of the twelve months of the year according to the Ariah Siddhanta, and as reckoned by the modem 
Kindu Astronomers, in the present position of the Sun’s Apsis and Ayanansa. 

In the second column will be found the Roots of the same as already explained, and in the third^ 
are registered the collective Roots of the months as they advance in the year. 

Thus the abstract duration of Chaitram (T), and consequently its end, being n, a, v. p. 


indicated by the Root 
And the duration of Viassei 0 being 


(2) 55 32 I 

(3) 24 12 1 


(6) 19 44 9 
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tlie collectlr* Root for tlie end of Viaigei will be (6)^ 19? 44» 2p which is the eeeond Root 
entered in the third column opposite to the Tamul month Fiassei^ tnd Hinda month Jaitk'tOf 
the Sun being then leaving the Sign Frisha B , and entering Midkuna n. 

The utility of the third column need not be insisted upon ; for it is manifest that if the Root 

for the end of the Solar month Auvani, or the beginning of the following month Parataai 

were required, and if the positive Root of the 1st Chaitram and year for A. C. n* c, t. f* 
4847 were, as before found (page 22) - - - - (5) 25 6 15 

You ueed onl^ take out of the 3d column the collective Root - • 26 44 6 

And adding both, you have . • • • (0) 51 50 21 

it once the Root for the beginning of Paratasi of the said year, instead of haTing to add sue* 
cessively those for Viassei^ Aunty Audi and Auvaniy found in the second column. 

Tabic IV, pa^e 5 of the Tahlci. 

This Table serves to convert hours, minutes and seconds, from one sort of time to the other. 
It is calculated on the respective European and Hindu division of the day, the former into 24 
hours, the latter into 60 guddias, subdivided lexagesimally into viguddias, paras, suras, See. It 
requires no particular explanation, and the example given at the foot of the Table vrill suffice to 
show its application. 

Table V, page 6 of the Tables; 

It may justly be observed, that the Dominical Letter being a contrivance of European InTen* 
tion, and the manner of finding it for any year that may be proposed being known to the meanest 
Almanac maker, a separate article on that subject in this work appears superfluous. On duo 
consideration, howeTer, I found it so essential to the resolution of all Hindu problems of Astrono« 
my and Chronology, and the methods now in use for expounding it so very tedious, that I could 
not dispense from treating of it in a particular manner before entering into the practical part of 
this Memoir. 

Table V is di Tided into two parts, the first of which shews the Dominical Letter, and day of 
the week beginning each Julian Secular year from A, D. 0 to 2000 ; or from A. Cali yug3102 to 
5102. 

The second part shews the same for the Gregorian Secular years from A. D. 1500 (before 
which epoch that Cycle was unknown) to A. D. 2000 ; or from A. Cali yugam 4602 to 5102, 
which I call the initial feria of the century from which the commencement of the Hindu odd 
years, cannot deviate more than 3 days of the Juliarty and 4 days of the Gregorian Kalendars. 

The last section of this Table exhibits the same data from A, D. 0, to A. Ante Christum 4004, 
the epoch of the Creation, according to European Chronology : concurring with A. Ante 
Cali yugam 


Fflriae begiomngfli# 
ccDturies. 
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Table Vf, page 8 ef the Tablee. 

This^ like Table Y, isdirlded intatwo parts^ the first of which gires the number of days to be 

Jeria which bfgioi added to that which begins the century, in order to have the weekly day on which any of its odd 
lac propo:»ca hu* ^ j 

rupean jcar, years begin, according to the Julian Kalendar. The second part gives the same according to the 

Gregorian Style ; and both give furthermore the day to be subtracted from the weekly day 
which begins the century, according as the years are Common or Bissextile, for any year before 
Christy Julian Style. (♦) 

The figures in the body of this Table are so disposed, that they correspond to the nnmber of 
days (0. 1. 3. 4. 5. 6^) in the transverse column at top, which shews the number of ferias 

to be applied as before said» 

It may be expedient to warn the reader in this place, that the application of these Tables is 
much more simple than their necessary explanation seems to imply. Attention is only to be paid 
whether the date is to* be expounded in old or nco style, before or after Christ, to prevent' con* 
fusion. The process according to the Tarieus cases is the same, the side of the Tables only varies. 
But as the mechanism of this Memoir hangs priooi pally on Table V and VI, an attentive perusal 
of the following examples is recommended^ 

Example I. (Julian Style), 

Let it be required to determine on what weekly day the year 1745 0. S. begins, in order to 
deduce the Dominical Letter therefrom. 

lo Table V shows, part 1st, that the Julian year 1700 began on a Monday (the initial feriaof 
the XVIJIth century). Now enter Table VI, part 1st, with 45 odd years ; you will find orer it 
in the transrerse column at top the figure 1, which shews that one day is to be added to Monday, 
in order lo have the feria beginning the Julian year 1745 : i. e. Tuesday^ 

Having got this step and using any Kalendar wherein the Dominical Letters are inserted (rido 
Kalendar at the end) and taking the first letter A (which always begins the year} to represent 
Tuesday ^ you find that the Julian Dominical Letter for A. D. 1745 is F ; and consequently that 
for the ensuing year, (which is necessary for expounding the three last months of the Tamul year) 
will be E. 

2d Tart, 

Let the Dominical Letter for the same year be required according to the Gregorian Style. 
Table V, part % shews that the 1 8th century began on a Friday (the feria for A. D. 1700). 
With 45 odd years enter Table VI, part 2d, you find over that number in the transrersa 
column at top, 0; which shews that A. D. 1745 Gregorian Style, also begins on a Friday, 

(•) The years after Christ do not require that distinction. 

(+) This Table if in all cases to be entered with the proposed 9dd CliriitSaa year, orer a eompkte century. 


How to determine 
the wreWy day on 
which the European 
year begins, and de« 
duce the Dominical 
l.etter tberefrom* 


Table IX, page 12 
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Iny Kikudar v/ill thtrcfore shew that since A (the first Letter in the year) represents Friday^ 

C is the Gregorian Dominical Letter for the proposed year 1745, and that B is that for the 
following year 17 IS. 

•' 

Exahiple II. 

The same for the feria beginning A. D. 1815; Julian Style. 

I5y I'able V, p:n t Ist, the 19th centurv begins ow Sunday the initial feria for A. D. 1800J 
llef( rring to Table Vi, p u t IstjAvith 15 odd years^ you And 5orerit, to be counted from Sunday ^ 
i. e. Fridmf^ the f« ria beginning the proposed year ; which shev\’s as before, that the Dominical 
Leiter, J^rlian Style, is C, and the following BA, because iSIG is a Leap year, 

2c/ Pait (Grcgoricni Sfple.) 

By Table V, part 2d, the 19th century begins on a JVednesdap ; and by Table VI, part 2J, (f) 

15 oad yeais ^ive 4, to be counted from Wednesday ■ therefore the year 1815, Gregririan Style, 

begins on a Sunday ^ and the Dominical Letter is A, and the following year IS 16, is GF, for tli« 

« 

same reason as Lefoie stated. 

Obsertation. 

As the 17th, 21st, 25th, 29th and 33d centuries, Grc*goriaii Style, begin with Bissextile years, For the Gregariaa 

years 

the 1st part of Table VI, instead of the 2d, is to be used, because from that circumstance these 160^ 

years are assimilated to the Julian Style, the Secular years of which are all Bissextile. 

3200 

Example III (Gregorian Style.) the 1st part of Ta- 

bic VT to be mcd. 

Let tlie beginning of the year IGUl N. S. be proposed. 

Table V, part 2d, shews that the 17th century begins on a Saturday (the initial feria for A, D. 

ICOO). 

But Table VI, partus, for 1 odd year, gires 2, whxh add^-d to Saturday, gUis Monday, 
which is the weekly day beginning the year 1601, and whose Dominical Letter is therefore G, 
and that for the following year F, 

Example IV. 

Let the beginning of the year 1699 N. S. be proposed. 

Table V^part 2dy shews that the 17th century begins on a Saturday, 

But Table VT, part 1st, for 99 odd years give? 5 ; v/hich added to Saturday, shew’s that the 
feria beginning the year 1695, is Thursday ; and consequently the Dominical Letter for that year, 

Gregorian Style y is D, and the following one C. 

(*) With A. D. 1800 rcf<*r to Table V, pirt 1st, and you fiul in cobnnn Stl timt the 1st January of the said 
year falls on Swncfflj/ Julian Siy!*^ : th<^ Dooiinical belters bes ig AG. 

(f ) Witli the same year refer to Taiile V, part 2d, and in the fijst column jou find Wednesday, whiclt is th® 
iulikl feiiaof A. D. 1800 Gregorian Stjlc ; the Dumiaicui Letter for that year being £. 



Attention tote pr.i \ 
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tApoundir?- rf D »- 

111. meat i. cite I, foi 

ary time befoie 
Ciiiist. 


Rule, 


RC a common 
> car. 


BC a Bissextile 
jtai. 


Til ns a verv rx'^^'ilUIovis riofliod has Iron instituted foi finding t'hc Dominical Letter, and et*. 
pounding all the months and days in any given year since the birth o'’ «iiir Savlo ar, according to 
Loth European accounts, so that the only furtiicr attention which is to be paid, is to notice whether 
the year tlial follows the proposed one (the Dominical Letter of which is required tor expounding 
the b=‘gianings of Tye vf, Maussi XX and Poongoiii K ); be a Cotyimon ©r a Bissextile one. 

We are now to consider how the Dominical Letter for any year before Christ, is to be deter- 
niinr’d ; and tldsis also done by help of Table V" and VIj. with the followinir modlfcations. 

As ilie yeais aie counted increasing when ascending from the birth of our Saviour, instead of 
descending and increasing in the contrary case, the numbers to be taken out of Table YI, part 
1st and Sd, are to be subtracted from, instead of added to, the weekl y day commencing ihecentury^ 
for ha\ing that which begins tlie given year. The following Rule will provide for this case. 

T* If the given year be a Common one^ use part 2d of Table VJ. 

2<J If the given year be a Bissexiile one^ then use part 1st of Table VI. 

* Ex VMPLE V. 

Let the Dominical Letter for the year before Christ 5b0 be proposed. That year not being 
divisible by 4, without a remainder, is a Common one ; therefore part 2d, Table YI, is to be used. 

EyT able Y, part 3d, we find that the year before Christ oOO (Julian Style) begins on a Tucsdaif^ 
and Table VI, part 2c?, for 50 years gives 6, to be subtracted from Tuesday ^ i. e. Wednesday / 
therefore the Dominical Letter for the year 55C (the 50th of its own century) is E, and that for 
549 is D, 

Example VI, j)age 8 of the Tables, 

Let the Dominical Letter for the year 636 before Christ be proposed. That number being 
di>isible by 4, without a remainder, the year is Bissextile, and therefore part 1^/, Table VI, is to 
be used. 

Now Table Y, part 3d, shews that the year before Christ 600 began on a Jl ednesday^ and 
Tab^ VI, part Is/, for 30 years gives 3 to bo subtracted from Wednesday^ i. e. Sunday^ therefore 
the Dominical Letters for the year 63G Ante CluLtum are AG. 

N. B — Thecau^eof this difference is occasioned by the order of the years counted before 
( .-i.it bf lUg reAciiid, and that tnc* second Letter A\hen the year is Bissextile, is to be taken in 

inMead of Consernodia^ as Is done for ) ears after Christ Thus, if G were the 

L^’^tor pvcdac(‘d by the Rule for years before Christ, the second Dominical Letter would be F | 
but in a^CMidii'g nom the same, tii.it Letter will stiff be G (as given by pait Ist, Table VI), and 
the second L' tier must be A. If we use part 1st, instead of 2;I, there will be no possibility of a 
ml stake. 


Kavii 5 


Uo'j: to ffw'cci? Ine the monthly by means of the iccekly date, 
found me ms to Civil the Do irffiffcal Letter for any given year in all possible casen 
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and styles, there remauis no difficulty for finding the foria on Trhi :h any monthly date of the 
same year may fall. But the conyerse of the proposition is by no means so apparent, because 
as we have seen, the manner of fixing the beginning of any year or month, according to. the 
precepts of Hindu Astronomy, whether Lunar or Solar, is by determining the feria on which 
such an occurrence falls; and as tliere are four weeks and a fraction in every month, there is a 
doubt on nhich of these, the weekly day elicited by the Rule may fall. 

For the resolution of this problem we are to have recourse to the General Index, the theory of 
which was gireu Article 5, pag« Ih, and to^'able V and VIj as shewn ia the following examples. 

Example I. 

Suppose that we have found by the Rule given at page 8, that the 1st Chaitram and year 4830 
fell on a Sucra-vara (Friday), what may the monthly date of this Friday be ? 

I. 

For the Dominical Letter, and the Christian year to^e registered, we have 4S30 — .3102—1728, 
and let the J ulian dc-te be first re{|uired. 


II. 

Table V, part Ist, shews that the ISth century began on a Moiidaij, 

Table Vi, part Ist, for 23 odd years, gives 0 ; therefore the year 1723 began also on a Monday 
and the Dominical Letters (the year being a Bissextile one) arc GF, 

III. 

Again Table V, part 1st, shows that the year Cali yugam 4802 current (corre sponding to our 
Secular year 1700) begun on the 2Sth March O, S. and the year 4902 on the 29th of the same 
month, therefore the Friday sought must fall within two da}s of either of these two dates, and 
referring to the Kulendars, it is found to fall on the 29th March O, S, Q. E. In» 

Example 11, 

The same, Gregorian Style* 


Table Y, part ^d, shewi that the ISth century New Style, began on a Friday, 

Table VI, part 2d, for 28 odd years gives G days, therefore the j.ear 1728 began on a Thursday 
and the Dominical Letters were DC. 


IT. 

Again Table V, part 2d, shews that the year Cali yugam 4802 began on the 8th of April, and 
4902 on the 10th of the sam® month, therefore 4830 must have begun within two davs of those 
limits; and reftning to a Kaleudir we find, that the given Suci a.vara (Fridiy) fell on the 9th April 

Q. E. I. 

Examples might be muliiplled, but psas the process (which is extremly simple) is'n all cases th# 
Bamcj I shall (uru to the resolutioa of the bi'aip.uiii^ of the last eUffeu mjcths of the j-sir. 


R?‘'Olnlion of th* 
Euraperji d it-' hy 
means of tiie weekly 
(late &f tlie Hindu 
Rule. 

}>e2T»ning of the 
3 ear, 
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SFXTION Iir. 


T'x’olii' »?'n of the 

l.iit UVfI^lh^ 

of v.iC ^ i.kir« 


Jccoimt of (he Tables conilniicd, 

VI? havr slicwn at pago 15, that the bcglnnhig of the Tarr.bl year, %^h(n resokcd inio 
Europeai. time, is <an Index which indicates the limits between which the first day of every month, 
besides aai/ra,., mast fall, in its proper concurr.nt month ; and that the montidy date songht 
never recedes more than two days from the same (in the particular ca^os of the ir.onth ?.lau;si 
r.nd Poonconi K ), and never exceeds it for the remaining 10 months more than four days. On this 
(lata pro;:eed as follows: 


Fa viunA L 

Let it be proposed to expound on what raontii and day of our Gregorian year 1745, Ravt-vanr^ 
Ist Paiatasi Tl]., A. Cm. 4S47, happens to fall. 

, I. 

AVe find by Table III, that the Taraul month Paratasi, concurs with our month Septemi.er ; and 
hy the Rule at tht foot of Table I, that the IstChaitram and }earCuli yugam 1817 began on a Sucra* 
xara (Fiidav), w'h’ch ]}eing expounded according to the RuU* givcm In this Article, is found to fall 
on the 9tb April Gregorian Style, and consequently tiiat tho Ist Faiatasi of the said }ear cannot 
have falU'U befoie the 0(h, or after tiie loth of S'^p^embvjf. Lastly, v/e have found that the Domi- 
iiical Letter for 1745 was C, and for 1/46 13, rs . h. 


With these data ref riing to any Kalendars, it foIIo\7S that Ravi^vara^ the Sunday to be 
expcinidcd, fulls on I he I'ith September 17 4j Gregociaii Style, 

-Tile sarae, Julii:n Style. 

But if we require the date Old Stjle, having found that the beginning of the same yrar ft!! on 
Sucra^vara ( Frlthiy) the 29th of March, and that the Dominical Letter was F, reasoning as 
be fore, it will be found that the same Ravi.vara fa!U on Sunday the 1st September O. S. 


1 ptf'ryyif'c’ (J 'jvS 

c r a' ' r > j.C.'i I'ow 
to be rejistcrs.d. 


With respect to the intermediate days of any month, it is plain that we need only count af 
many units as there are days betw'een the 1st of the month and the given date, and add the sum 
to the European date, and vice vorsa, subject to what has been said on the duration of the 
Hindu months, at Article 5, page 15. 


Ex VMPLE II. 

Thus it haTing been found that Ravi-varUy 1st Paratasi, A. Cm. 4S 17, fell on Sunday the 12th 
Sopton.hiw 1715 X. S., if any other day, as Man^ala^varUy 10th Paratasi, were propositi, there 

needs only to apply 9 days to the 12th of September, and we find that the proposed date falls oa 
the 21st of the same month. 
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It IS, howerer, to be remembered, that whea any European date, >those concurrent may prore far 
adranced in th« Tamul montlis, is to be expounded, as it is unknown of how many days the said 
month may be composed in the giren year, there remains a doubt to which Hindu month the said 
date mar belong, which to resolre, the beginning of the ensuing month must be expounded (ride 
Memoranda infra, page 30 and 3U) 


When the European 
date fails near the 
end of the Hindu 
month, the begin- 
ning of the eiisuii^ 
one is to be ex- 
pounded and tlie 
dates established iu 
Astcndsntia. 


Table VII, page 9. 

Although the practice of counting by years of Christ was only Introduced in Italy daring the 
Vlth century, and in the North of Europe towards the Vlllth, under Charlemagne ; and eren 
then, that there were no less than eight different manners of counting the years of Incarnation 
(ride Art de Veriher les dates, page it), yet Astronomers and Chronologists have found It expe- 
dient to establish an ex post facto Kalendar, which might serre as a common scale for measuring 
past and future ages, altho’ such a scale were unknown in the times referred to. Thus European 
Astronomers have protracted the Julian Kalendar, for the purpose of extending their Sydereal 
Table*, up to the year 800 before Christ, because the ancient Chaldaic observations ascended to 
that epoch, having preferred that division of lime to any otl»er, on account of its being'more simple, 
commodious and uniform. For the same reasons, I hare been induced to extend the Tables of 
which Father Beschi was the original inventor, to the aforesaid, and higher epochs. 

The only remark to be made on this Table is, that the two last columns give, viz, the second, 
the epochs for the Secular years from A. D. 0 to 2000, according to Beschi’s method, and the 
third, the proper Roots for the same years, the only difference being, that the former are for one 
year later, than the latter, as has been hinted at page 17.— These eiemehta were both given, 
although either one could have been sufficient for the purpose of preventing mistakes when 
departing from Beschi’^s system. 

Table Vlir, page 10 and 11 of the Tables^ 

This Table gives the Epochs and Roots of Secular years in ascending progress, froai A. D. 0 
to the Creation, as indicated in the respective columns. 

The fourth column, 1st part, gives the absolute Root of the beginning of Chaitram and year for 
the first 10 years before Christ, i. e, from A. Cali yugam 3102 to 3112; and afterwards fr-om 10 
to 10 years, up to 3002, concurrent with Anno Ante Christum 100. The fourth and fifth columns 
* of the second part of the same Table give, the former the Epochs, the latter the Roots for every 
century as far back as A, A, C. 1000, and subsequently from 1000 to 1000 years up to A. Ante 
Cali yugam 903-2, the epoch of the Creation, 

Thus if the beginning of a year not given in the Table be required, take the Root of that 
nearest to it; and complete the Rule by adding thereto for the odd years taken out of Table L 



( so ) 

Example. 


Kote whether the 
piTcn Luropeandate 
is likely to LiU be- 
fore or after 1st 
Chaitram. 


When the given date 
fails before that 
which brgijK iltc 
century, lake i— I 
for the notation ot 
the year. 


I. 


Let the beginning of Chaltram and year OS, Ante Christum, be required, concurrent with 
A. Cm. 3001, 


Root for A. C. 90, Table Vin, part Isf, column 1st 
Subtract 8 years from Table I. . . 

Beginning of Chaltram and year - • 

II. 


Epoch A. D. 0, Table VITI, • ^ » 

Subtract for 60 years, Table 1. • » • . « 

Subtract again for 9 years complete • • 

Because by notation the years are increasing in ascendwg^ Tabic I. 

The same as before . . » 

Table IX, page 12. 

Exhibits the Dominical Letter for every day In the year. It requires no explanation. 


D. 

c. 

v. 

F* 

(5) 

41 

22 

30 

(3) 

4 

10 

0 

C^) 

40 

12 

o 1 

been thus: 


n. 

a. 

V, 

F, 

(1) 

16 

46 

15 

(i) 

16 

52 

30 

(e: 

59 

53 

45 

(4) 

19 

41 

15 

(2) 40 

12 

30 


SECTION IV. 

MEMOJiAyBA to be referred fo in expounding dates, 

1® In expounding any date of the month of March or Apill from European to Tamul time, 
it is necessary, before noting the concurrent year Cali yugam or Saca, to see whether it is likclj to 
fall before or after the 1st of Chaltram, which begins about that time. 

Thus suppose the 7th April 1745 N. S. had been propounded, the process indicated at page 18 
would have been merely 1715+3102=4847 (1G6S Saca) current. 

But as we may see (Example 1st, Part II infra\ that the said year began on the Oth April, it is 
plain that in this case, the current years Cali yugam and Saca, must be noted one less^ and that 
the given 7th April falls on some of the latter days of the month Poongoni A. Cm. 4816, or Saca 
16G7. 

2<> When the given date falls before that which is indicated in Table V, part 3, as beginning 
the century, then as the beginnings of successive years proceed like the Aynnansa In ConsequeH’^ 
iia (*), it is manifest that the year Cali yugam or Saca, instead of being noted x+3l02, must be 
taken (x — 1) +3102. 


(*) During the present Pada, 
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Thus if 3d April 1750 N. S. he proposed, since A. Cm. 4SC2 (17C0 — 1) is shewn in Table V 
to hare begun on the 8th April, it is manifest that the notation of the year must be (1750 — 1) 
►f-3102z=4851 ; or 4851— 3l7Gzzl672 Saca, and not 4852 Cm. and 1673 Saca, 

But if the proposed date be 9th April 1798, obserfing in Table V that 4802 ( 17C0) begins on 
the Sth, and 4C02 on the 10th of that month, there is a doubt to which of the years 4900 or 4899 
Cali yugam, the given one belongs; but the resolution of the beginning of 4900 (]79S“J-3102) 
will at once resolve the question, and the year may be noted after the operation. 

30 The notation of a date in Antecedentia ^as in the preceding case) when it falls within four 
days from the nearest beginning of the month, — or in Consequential when it exceeds 28 days 
from the beginning of its own month, is also a matter of doubt, and must be resolved. In both 
cases this depends on the number of Kalcndar days counted either in the preceding or in the 
current month. That is, if the proposed date happens to precede the 1st Chaitram ^orany other 
month) by a few days, its notation in Antecedentia will depend on the number of Kalendar 
days counted in the preceding month Poongoni (or any other preceding month^, which Poon- 
^oni varies from 30 to 31 days, not depending on the preceding year being a common, or a leap 
year, as is the case in the European Kalendar. 

In the same manner, if any date in Parafasi exceeding the 2Sth, be proposed, it will be a 
matter of doubt whether it does fall in that month, or in the following Arpesi^ because that month 
may vary from 30 to 32 days. 

In this uncertainty, the number of Kalendar days In the month where the proposed day seems 
to fall after addition or subtraction, must be calculated. 

Example. 

Suppose wc have found by the usual process that the 9th April 179S fell on the last day of the 
Tamul month Poongoni K ; is it to be registered intheTaniul Kalendar the 30th or 3lst of that 
mouth ? 

Rule. 

The 1st Chaitram and year Cali yugam 4900 (1798) having been found to fall d. g. v. p. 
on the 10th April, whose Root is ... . Tuesday (2) 7 42 30 

Subtract therefrom the Root for Poongoni, Table III, part 2 • — (-) 20 21 1 

Beginning of Poongoni 4899 Cm. ... • (^61 47 21 28 

Saturday^ which expounded with its proper Dominical Letter G, falls on the 10/A March ; there- 
fore, in the present case, the Kalendar month Poongoni has 31 dajs ; and the date concurrent 
with the Sth of April Is to be registered 31st Poongoni, But if we want its notation as a Civil 
day, considering that the fractional part of the sum which detei mines the beginning of Poongoni 
TIZ. 47s 2lv 2Sp exceeds 30 guddias, the CMl beginning of that month is to be registered nne 


Notation of dates ia 
anteccileniia or con- 
sequpiitia, how to be 
(letcrmiucci. 


Depends on the 
number of Kalendar 
riajs counted in tlic 
preceding or cur- 
rent month — not on 
a co ninor# or lU6« 
sextile jear. 


Various lengths of 
the Tamul months,— 
the manner of deter- 
minia^ tiie same. 


Notation of the ilTiy 
in the Kalendar as a 
Civil day. 
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The reduction of 
epochs to different 
geographical posi- 
tions postponed. 


Jlec^ha the Meridian 
of Lancti. 


I 

da^ later, 5. e. on the 11th March. But as the fractional part of the Root of 1st Chaitram 4900 
(7g 42v 30p) is below 30g, both the Ciril and Sydereal day coincided on the 10th April, which 
makes no room for the Ciril advance of the 1st Poongwii, and therefore the said Civil month will 
have counted only 30 days, and the proposed date, 9th April, must be registered the 30th of 
that month. 

4o We should now consider the reduction of the epochs so computed for the Meridian of Tvanca^ 
to some other Meridian; which involves a great variety of considerations. 

With respect to the mere differenceof Longitude, the Indian is the same as the Luropean process. 
They make their mean epochs to occur sooner or later, as the place computed for lies East or est 
of Lanca. The difference of Longitude of the principal places in India in degrees, Indian time 
and yojanas, will be found in Table XXXIII, page 43 of the Tables, as they are given in some 
of their Ephemerides, and will suffice to transfer the above mean epochs, from the Rec'ha (Meru 
dian) of Lanca to any other Meridian. 

But the case Is quite different, when the true cpoclvs, counted in apparent time from the instant 
of Sun rising, are to be determined (as they are iti the Tamul Solar Kalendar) for any particular 
plate which has any geographical Latitude. For the resolution of this part of the problem, Hindu 
Astronomers have recourse to Tropical Astronomy and to Gnomonics^ in which branch of the 
science they have shewn much ingenuity, and a respectable knowledge of Plane and Spherical 
Trigonometry. But the reader is not supposed sufficiently advanced in the knowledge of Hindu 
Astronomy, to enter now into such topics with any prospect of advantage. I shall, therefore, 
postpone what I have to say on this matter, to the time when we come to consider the theory and 
construction of the Chandra Mana^ the Hindu Astronomical year, wliich is its proper province 
Meanwhile, I shall observe that, for mere chronological purposes, such as the resolution of dates, 
what has been said in the preceding Articles will bu found perfectly sufficient. 
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PART It. 

To convert European into Tamul time^ referred to a given Meridian^ 

N OTHiNG can be more plain and simple than the Rule which elicits the weekly day marking 
the beginning of Chaitram and year, by means of the Tables : it remains the same and is 
equally expeditious for all possible cases near or remote, and may at pleasure be performed by 
addition or subtraction, as the computer may chuse to reckon from an antecedent or subsequent 
epoch. The result is equally certain, and as far as the day of the week is concerned it requires 
no Bija or Phala (correction or equation), like most other Hindu problems. Thus the Rule 
given at the foot of Table I, teaches us every thing required on this score ; for if we take the 
epoch either from A, D. 1700 or 1800, yIz. 

Table I. Table VIL 

Epoch 1700 . . (6) 2 11 15 Epoch 1800 (5) 54 16 15 

(1) 20 50 0 Table I, 50g ^(6) 56 2 30 

(5) 2 5 0 (5) 58 13 45 

Weekly day, Friday, (5) 25 6 15 — 6 (0) 33 7 30 

(5) 25 6 15 

we hare equally Friday arising out of the Root (5) counted from Sunday. 

It would have been therefore superfluous to multiply examples, were it not for the resolution 
of the monthly European date concurring with the feria according to our reckoning, which 
(considering the interruption which our Kalendars are subject to from the introduction of bissex* 
tile years, and the two Styles) renders that part of the problem somewhat complicated. 

The following Examples have therefore been chosen, to exhibit every possible case where the 
notation of the Dominical Letter, on which every thing depends, may require caution or distinc* 
lion in order not to be mistaken. The perpetual and consequently fastidious repetition of the 
process will, I trust, be forgiven, on considering that the subject is a new one, and that when en^ 
gaged in such operations, a reference to preceding Examples, by diverting the attention, is always 
irksome and discouraging. 

Generally, when the feria is known, a glance at Table V (last column of each dirislon) will 
always shew within the limitsof three days for the Julian Kalendar, and four doy^ for the Gre-. 
gorian, on what monthly date the weekly day obtained by the foregoing Rule will fall. For if 
the Hindu year concurring with A. D. 1700, begins on the 2Slli, and 1800 on the 29th March 
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t)ld Style ^ then the Friday above elicited must fall between the 27th and 50th of the said montfi^ 
and it accordingly concurs with the 29th, And if the same beginnings fall on the 8th and lOtb 
April -tVe» then the same Friday must concur between the 7th and 11th of that month, 

and so it falls on the 9th. When very remote epochs are considered this approximation will 
generally appear sufficient, but we are oot therefore lo neglect the means of attaining a greater 
degree of exactitude. 

As whatever European date may be proposed to convert into Hinda time, is always clearly 
known to the computer by means of the particular designation it bears, a very slight attention 
to the notation of the date, to wit, whether it refers to before, or after the birth of our Saviour, — 
from the epoch of the Creation, or from that of the Hejira ; also whether it be according to the 
Old or New Style, will be sufficient to remove any cause of uncertainty. 

Ex;amfle I. 

Let it be proposed to find the Tamul concurrent date to the 9th April 1745 Gregorian Style, 
^nder the Meridian of Lauca. 


Ca OTIOW. 

Referring to Table V, part Sd, we find that in the Secular Christian year 1700, the Tamul year 
concurrent thereto began on the 8th April N. S., and in 1800 on the 10th of the same month, 
therefore the beginning of any year in the 18th century may fall from the 7th to the 11th April 
K- S; but it is doubtful whether the given date will fall in A* Cali yugam (1745 4^5102)^:^4847, 
•r in 17444-5102^:4846. We mast therefore reserve the notation of the year until we know 
•n what day of our April tlie Sydereal beginning of A, Cm. 4817 will fall, i*) 


Bute. 


Boot Dor 1700, Table I. * » ^ i 

40 years, do. ^ . 

4 do. complete . • « • » 

End of 4846, or beginning of - « « . 

4847 to be counted from Sunday, i. e, Friday, 

In order to find on which day of our April 1745 this Friday will fall, we 
Ibllow’s : 


P. c. 

V 

F, 

(6) 2 

11 

15 

(1) 20 

50 

0 

(5) 2 

5 

0 

(5) 25 

6 

15 

to proceed ai 


Table V, part 2d, shews that the ISth century began on a Friday ; and Table VI, part 2d, thafc 
45 odd years give 0 day to bt added thereto, in order to have the day of the week on which the 
year 1745 began, which therefore remains Friday^ and shews that the Dominical Letter was C. 


(*) Vidjj Memorandum 1* page 30. In all the following Examples the years Cali yugam and Sacaare noted ia 
tlie proposition as current ; but the year compZe/e is always used in the resolution. For if 1745 be proposedj,^ 
nil be used m the computation, it is. clear that we work for Caii yugam 4846 coding or 1S4T coinincociiig;. 
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Now rciertlng to Table V, part 2d, column 3d, we fiod thatthe beginning of the Tattnl 
(concurrent with 1700) fell on the 8th of April ; and as it has been observed that the b^inniag 
of the concurrent year cannot Exceed that date by more than three days, refemog to any perpetini Table IX, p. If. 
Kalendar with the Letter C in the beginning of April, we find that the Friday elicited by die 
present Rule fell on the 9th April N, S. Hence we hare the following 

Answer, 

The 9th April A. D. 1745 N. S. is concurrent with the 1st Chaitram and year Cali yugam 
4817 commoncing, which shews the proper notation of the year, 

N, B. — As the Gregorian Kalendar was only admitted in England in the year 1752, it may be 
necessary to resolve the question according to the Julian style, which is to be effected as follows? 

The same according to the Julian Kalendar^ 

The Tamul Rule remaining as before, and the Root being Friday (54) 25s 15P a common 

year, we find by Table V, part l&t, that the Secular year 1700 O. S, began on a Monday^ and for 
45 odd years, Table Vf , part 1st, gives one day to be added thereto, in order to have the weekly 
day beginning the year 1745 0, S» u e. Tuesday y and consequently that the Julian Dominical 
Letter for that year is F, 

Again, Table V, part 1st, column 5th, shews that the Tamul year Cali yugam 4802 concurrent 
with 1700, began on the 28th of March, and that of 4902 on the 29th of the same month ; therefore 
4847 must begin w ithin the 27th and 30th, and entering the perpetual Kalendar with the Dominical 
Letter F about that time, we find that the Friday to be expounded falls on the 2dtbof March,, dwr. 


Example IL 

Wanted the Tamul month and day corresponding to our 1st January 1813, Gregoriaa style, 
under the Meridian of Lanca. 

As the proposed date falls considerabTy before the 1st of April, there can be no doubt but that 
we are to take (1 8 13_1) -1-3102=4914 for the notation of the concurrent year Cali yugam (vide 
Memorandum 2, page 30) and that wc are to work with 1812, 

Rule. 


With 1800 refer to Table VII, you find Epoch 
Root for 10 years, Table I - - 

Do, for 1 year complete - . 


B. e. T. p. 

(5) 54 16 15 
(5) 35 12 30 
(1) 15 31 15 


Beginning of year and Chaitram 4914^ 


Friday y Sucra^varuy (5) 45 0 0 


a kap year. 

To get now to the month wf Tye vf {Tamul January), take out of Table III 

part 3d, the Root for Margali ^ , complete ... ( 2 ) gp go n 

BcgiBaing of Tye . ^ ^ Monday (1)'^4 50 U 

tSoma-^vara* 
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ln'ord<?T to find Aetnonthly date of this Soma^vartty we raust first determine that of the Frida/ 
on which the 1st Chaitram 4914, happens to fall* 

Proceeding as formerly directed, we find by Table V that the* 19th century began on a fVedm 
nesday^ Gregorian Style : and Table VI, part 2d, shews that for 12 years 0 day is to be added 
thereto, in order to have the weekly day which begins the given year ; therefore, A. D. 1812 also 
began on a Wednesday^ and consequently the Dominical Letters (^the year being bissextile) are 
ED ; and lastly, as the date proposed falls on the beginning of the ensuing year, the Dominical 
Letter to be used is C when expounding the three last months of A. Cm. 4914 (1813.) 

Now by Table V, part 2d, column 3d, it appears that on the Secular year 1800, the Taraul year 
began on the 10th April, and for 1900 on the 12th of the same month. Therefore, referring to any 
perpetual Kalendar with the Letter D, we find that Friday, lit Chaitram 4914, falls on the 10th 
of April 1812, 

Again, the Rule ra the present Article has shewn, that the month Tye Vf (Indian January), 
falls on a Monday (Soma-vara), 

But since the month Chaitram began on the 10th April, no other month in the same year (besid# 
Maussi, which always begins one day sooner) can commence in its own concurrent month later 
than the i4th (\ide page 8), and as we refer to the first days of our January 1813, the Dominical 
Letter to be used is no longer D, but C. Hence, referring to the perpetual Kalendar with that 
Letter in the beginning of January, we find that the proposed Monday falls on the 1 1th January 
1813 N. S. the concurrent date to 1st Tye 4914. 

But the date which is proposed is the 1st January ; we have, therefore, an excess of 10 days, 
which will throw its concurrent Tamul date in the month of Margali J (Indian December) and 
must be resolved in Anl^e^dentia, (vide Mem. St» page 31). 

In order to have the correct date in Margali after subtraction of 10 days, we must determine 
how many Kalendar days in the given Tamul year, that month contains, for which purpose we 
have the following process. 


By Rule (present Articled we have the Root for Ist^ye vf; A. Cm. 4914 . n) *4 30 u 

Subtract Root for Margali, Table III, . - ^ . (1) 20 53 1 

Beginning of Margali, . * . . Rari-rara (0) sItTo 

for which using the Dominical Letter D (because Margali is concurrent with December 1812) 
we find Sunday/ 13th December. Hence „ , ^ 31d in December. 

— 13 


And as Tye began llih January 

Number of days in the month Margali 
From .which subtract 


18 rem. in Dec. 
• 11 in Jan. 

- 29 

- - 10 in e-xceiS 

There remains 19 
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Answkb. 

Tlio 1st of January 1815 fall* on Sucrcuvara (Friday), lOtli Marg;ali, A, Cm. 4914* 

N. B It will be found by adding the Roots of the months Tye, Maussi, and Poongoni, Table 

III, part 2d, to that of the beginning of Tye, found in the present Article, that the ensuing year 
4S1 j and Chaltram, falls on Sunday, 11th April 1S13, v?hich shevrs that the operation has been 
well performed (ride General Table of Solar years XIXth century, at the end). 

Example III. 

In the year of Christ 800, Easter Sunday fell on the 19th April Julian Styl^i Alexandria® 
computation : ^ranted the Hindu date thereof. 

As it appears from Table .V, part 1st, that the Tamul year Cali yngam 3dOS concurrent Tfitb 
A, D. 800, began on (IVcdnesdau) Bhuda-vara, the 20/A March O. S, and that the 0omia!cal 
Letters were ED, no further calculation is required for the 1st Chaltram of the said year. 

But the proposed date is the 19th April, which is 30 days more, therefore the date required 
.should fall on the 31st Chaltram, prorided that month contains that number of Kalendar days • 
to ascertain which we hare, as before, the following process. 



D. 

G. 

T. 


Epoch 800, Table VII, .... 

; (0) 

13 

26 

15 

Subtract one year for the Root, Table I, (vide Part I, page 13), 

- G)_ 

15 

31 

15 

Bf’ginnlng of Chaitram A, Cm, 3902 ... 

Friday (5) 

57 

55 


If we vviih to verify the operation to the above last Root 

Friday (5) 


55 

6 

Add Root for the month Chaitram • . . 

(2) 

55 

32 

1 


Monday (1) 


27 

1 


rrhich Monday being expounded by means of the Dominical Letter D, about 20th April, (be# 
cause the preceding month began 20th March) we find 1st Vjassei Q ibe said 20th April, 
therefore the month of Chaitram counts 31 days, and the Tamul date Ravi^vara^ 31st Chaltram^ 
ftftswering to Sunday, 19th April, A. D, 800, has been well expounded. 

Example IV. 

A MIs'lomry wants to determine on what Kalendar Tamul year, month and day, Christmas 
• -day A. D. 1S12 Gregoriao style, happens to fall; and wishes to note the current year from the 
epoch Suca^ (hat of the birth of SaliTabana. 

Rule. 

The year ChII .yugam current with A. D. ISlt (1812+ 3102) is 4914 current ; but from 
what has been said at page 17, the concurrent year Saca is (4914 — 3179) 1735. 
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To proceed, using as befjre 1312 — 1. 


i>. 

G, 

T. 

1 *. 

Epoch for ’SCO, Table VII, 

* 

(•-) 

54 

16 

15 

Add lioo^ frr 10 y^ars, Table I, 

« 

(■■>) 

35 

1 ! 

30 

Lo. for I )ear (nmjiete, do. 

- 

ni 

15 

31 

IS 

Bt’giiu.iag nf Ci.aitrxm and year Saca 1735 

• Friday 

• 5 / 

43 ” 

0 

0 


a 

U jp y ar. 


And to get to Margali, (Indi in December'' add Root for 





Carti.a roinpU te, Table III, pait 3d, 

- 

(1) 

13 

37 

1 

Beginning of Margali ... 

Sand (try 

lo) 

3 

37 

~1 


Wearenovr toi-xpound thtse, Fiiclay, 5st Chaitram, and Sunday, \bt Margali, forMhich Tablf 
V, part 2i!, shev? »hat the ISth ntury basins on a JVednesdaj/^ and Table VI, part 2d, that for 
12 odd \ears 0 is to be added to the said Wediusday, to have the day of the week on which A. IX 
181 2 begins; wnieh therefc^re also occurs on a IVtdnesd^yy and gives the Dominicai Letter* 
£D, that ^ear being bio=evtde. 

Now it apppnrs by Table V, part 2d, column Sd, (page 6,) that the year Cali yugam 4D02 
(1800) begins on the 10th April N. S, and h002 on the 12th, therefore the proposed year must 
fall about the 9th and 13th, which are its limits ; and for reasons already referred to, that the 1st 
©f Margali cannot occur eajlier in December than the 9lh, or later than the 14th. 

With these data refer to the perpetual Kalendar with tiie Dominical Letter D, and you hare 
Friday^ 1st Cliaitiam, and year Saca 1745 • 10th April, 

Sitnda^y^ 1st JMargali, • • do. 13th December. 

But the proposed date is 25th December, which is 12 days latter, therefore Christmas da^ 
A» D, 1812, falls on Sacra. taia, 13th Margali of the year Saca 1735, 


Examflx V. 

The epoch of Hejira, or flight of Mahomed, occurred oa the 16th July A. D, 622 Juliao 
Style : wanted its concurrent Hindu date. 

CAVT10!f, 


As the proposed date falls considerably beyond the beginning of April, there can be no qnes. 
tion as to the notation of the years Cali yugam and Saca, which are, tIz. Cali yug (622-f-3i02) 
$724 and Saca (3724—3179} 545, both current. 

Ruli:. 


D. C. F*n 


Epoch for the Secular year 600, Table VII, 

Root for 20 years, Table I, . . ^ 

Do. for 1 year complete, . , - 

Sydereal begianin^ of Chaitram and year Cm. 3734 


(0) 29 16 15 

(4) 10 25 0 

. (11 15 31 15 

Friday, (5) 55~i3~3j 

ft leap year. 



c. 
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Ani t 3 to the Indian month Audi (^) JunOj add Root of 
Auni H completr^ Table ill, part 3d, - • 


(^) 55 M 0 


Beginning of Audi A. Cm. 3721 ^ • Monday, (1) 51 31 $0 * 

Now to expound the Christian date of the Ist Chaltram and 1st Audi, we find by Table V, part 
Ist, that the Secular year 600 Julian Style, began on a Friday, and by Table VI, that tZ odd years 
give 0 day to add thereto, in order to obtain the feria beginning A. D. 522, which therefore also 
begins on a Friday. Hence the Dominical Letter is C, Julian Style, 

But Table V, part 1st, shews that the jear Cali ytigam 3702 (600) began on the 19th March, 
and 3802 on the 20th, therefore 1st Chat tram 3724, must fall about either of those days 
(pa^e 16). 

Referring therefore to the perpetual Kalendar with the Letter C, near the 19th March, we find 
Friday, 19th March, for the beginning required. 

In the same manner, since the beginning of Audi cannot fall before the IStb, nor after the 
^3d of June (vide lAample II and IV), the same process shews that Monday, 1st Audi, falls Ott’ 
the 2!st June ; and therefore, as the proposed date is the ICth July, that it will fall 23 days later,- 
i. e. oa the 26th of Audi. 

Answer. 

The 16th July A. D. 622 falls on Sucra^vara^ the 20th Audi, of the 3724th year of the Call 
yug, and 345 Saca. 

Note. — Too much attention cannot be paid when converting dates proposed in the Julian tiylt 
into the corresponding date of ihe Tamul Solar year. For although thert is no danger of 
mistaking the Europ^^an month wliich corresponib with the 1st Chaitram of the year sojght, its 
being always clearly indicated by Table V, yet if the proposed date be advanced in the year, 
as is the case iti this Examplt^, the eye, on taking out the European month, which let it be that 
corresponding to Audi, out of Table III, may hit on the 2d Section of that Table, where Audi 
corresponds to July N. S., instead of the Ist, where it answers to June Old Style. 

Thus in the present Example*, if through mistake the month Audi were taken to answer to our 
J.r/y (as it does in the Gregorian), instead of June^ which is the corresponding month of the 
Julian Style, then the 16th July would be made to fall on the 29th Auni instead of the 26th 
Audi, which is ils correct date. 

Example VI. 

An FiUr<'pf*an lets a house on lease to a Native, for a certain period of time, whi^’h is to expiro 
€n t. e lith April 1833; the Native wants to know on what year, month and day of his own 
feckou.iig. his lease is to expire* 


-- 
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Observation. 

As tlie ypar Cm. 5002 flDOO-ln boglnson the 12th April (Table V)^ there can be no Joubt 
ftbout the notation of the year^ which must be (lS334-3102j 4S40 Cali yugam^ or (4940 — 3179) 
1761 Saca, both current. 


Epoch for 1800, Table Vir, . . « « 

Root for 30 years. Table 

.Do, for 7 years complete, do, . - . 

Beginning of Chaitram and year 17G1 Saca or Cali yug 49 10 


« ( 5 ; 54 16 15 

. (2) 45 37 30 

(1) 48 38 45 

Wednesday (3) 28 32 30 

a common year. 


To expound which, we find by Table V, part 2, that the l9th centnry begins on a Wednesday ; 
and by Table VI, for S8 years, that 5 days are to be added to the same for the feria begiani.ig 
A. D. 1838, i. e, Monday ; therefore the Dominical Letter for tliat year is G, Gregorian Style, 

Now the Hindu year 490^ concurrent with 1800, begins on the 1 0th April, and 5002 on the 12th^ 
therefore the commencement of 4940 must fall about these limits. 

Referring, therefore, to the Kah ndar witli the Damliiical Letter G, near (hat date, we find (hat 
Wednesday, 1st Chaitram, falls on the Uth April, \W)ich is precisely the given date. 

Answer. 

The Nallva Is to surrender the house on Bhuda-Tara, 1st Chaitram, A. Call yug 4940 and 
£aca 176L 


Example VIL 

The Chronologisfs reckon that our Saviour was born on the S(h year before Anno 0 Dyonisltn 
sera, from which circumstance wo account our time 5 years too late. What is the concurrent 
Hindu date with Christmas night of the said year ? 

Caution. 


We are fo notice when taking the Roots out of Table VHI for the odd years before Chrict, 
that as the centuries arc increasing in notation whilst ascending, one more odd year is to be used 
for the end of the year expired, instead of one less. Thus had the pioposed year been A. D. 5 
current, we would have used 4 complete ; but haring to expound A, A. C. 5, w e arc to use 6. 

2® The given year is a common one, 

30 The proposed montii falls considerably after April \ and thft notation fpr the year will there* 
fere be (3102 — 6) 3096 complete, and 3097 current. 

Rule. 

Table V, part 3d, show's that the secular year Ante Christian iEra 100, began on a Frldai/^ 
and its Dominical Letters are CB; the same Table shews also, that the Hindu year Cali yugara 
3002 concurrent therewith, began on the 13th of March Julian Style, 
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• 

With the year Call yngara 20^6 complete^ referring to Table VII,ire£nd at once (not tfee epoch) 
but the Root for proposed year, 

n. ▼. p, 

Sunday (0) 43 58 45 

And to get to the Indian month of December, referred (o the Old or 

Julian Style, take the Root for Margali, Table , (2) 39 30 11 

1st Tye to be counted from Sunday, e, JVe dries dap • (3) 23 8 50 

To expound Avliich, yre have noticed that the beginning of A. A. C. 100 began on a Friday ; 
and Table Vf, part 1st (the year being a common one) for 95 odd years gives Otobs added to the 

same for the feria beginning A. A. C, 5, which therefore also commences oa a Friday, and the 

Dominical Letter is C, 

Again Table V, part 3d, shews that the Iliridu Solar year 3002, concurrent with A. A. C. 
100-1, began on the 13th March, and 3102 on the 14th, therefore SOS7 must hare begun near 
either of these monthly dates.. Referring therefore, to the Kalendar with the Dominical Letter G 
about that time, we find that Sunday, 1st Chaitram and} ear, fell on the I4th of March. 

And as this is an Index which shews that (he other months cannot have begun earlier than the 
12th, or later than the 17th, in their respective months (vide Example II and iV), the same 
process will shew that Wednesday ^ 1st Tye, fell on the 15tb of December. We want therefore, 
10 days from the proposed date ^25th December), which added to 1st Tye, tim sum gives Saturday 
the 11th of the said month. 

Answer. 

The 25th December A. A, C. (the day on which our Soriour was born) answers to Sani-vara, 
the 11th Tye of the S097thy€arof the Cali yug current. 

Example VIII. 

There was a total Eclipse of the Moon on the 15th May 1631 Gregorian Style. What daj 
was reckoned in the Hindu Kalendar when this Eclipse occurred ? 

Remark. 

Here we are to distinguish between computing the time of an Eclipse, which is to he effected by 
* the resolution of time on principles totally dilTerent from those which regulate the Madhyama 
Saura Mann^ and expounding the day which was reckoned in any Kalendar, (let it be ever so 
erroneous) when that event occurred. An Eclipse which was observed on any particular day 
eannot be controlled by any system of Astronomy ; and it’s prediction, when determined on 
legitimate principles, can only fail by a very small quantity : it may therefore, be classed with 
sictual observation, The present question is, therefore, only one of Chronology, and not of 
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Astronomy ; for It being known that the Eclipse occurred on a Thursday^ all we haxo to do 
to determine what date this Thursday did indicate in the Tamul Kalendar, to resolve it. 

This being understood, we shall proceed as usual. 

Caution, 

I® As the Secular year ICOO Gregorian Style, was a Bissexlile one, we are to use part 1st of 
Table VI for the number of dajs to be added to the weekly day beginning the century, to have 
that which commences the given year (or any other year of the same century). 

2^ The proposed date falling in d/aj, leaves no doubt respecting the notalion of the year, 
which should be (16 31+ 3102) 4733 Culi yugara and (4733 — 3179} 153 1 Saca, both current : 
then with J G31 — 1. 



D. 

G. 

V. 

P, 

Epoch for A. D. ICOO, Table Vi I, 

(6) 

10 

1 

15 

Root for 30 \cars, Table I, . • 

(!L 

45 

37 

30 

Beginning of Chaitram and year 1554 SiCa 

Mondiiy (1) 

65 

38 

45 


a leap year. 

And to get to the month Vyassei ^5 (Indiau ^lay), add the Root for Chaltram, 

Table III. part 3d . - - - - (2) 55 32 1 

Beginning of Vyassei ...... Thursday (4) 51 10 4(5 

In order to expound these, Monday, 1st Chaitram, and Thursday^ 1st Vyassei, we find by 
Talile \ , part 2d, that the Secular year 1600 began on a Saturday ; and for the number of 
days to be added thereto, in order to get the feiia beginning A. D. 1631, we have by Table 
yi.part I, (vide Caution) for 31 years, 4. Therefore, the weekly day required was Wednesday^ 
and the Dominical Letter for that year E, 

Now by Table V, part 2d, column 3d, it appears that the Hindu year Cali yugam 4702(1600) 
began on the Cth April, and 4802 on the 8th ; therefore, referring to the Kalendar about that time, 
M’e find that Monday^ 1st Chaitram, fell on the 7th of April ; and as the other months cannot 
begin earlier than the 4th or later than the 10th of their respective concurrent European months 
(Example II and IV), we also find that Thursday, 1st Vyassei, fell on the Sth of May. 

But the Eclipse occurred on Thursday the Ibtli of May, which is 7 days later, therefore the 
cotition of the Hindu Sydereal time is Guru^varciy Sth J'yassei^ A, Crn. 4733 and 1551 Saca^ 
wndt) the .Meridian of and at Lanca, 

OnSERVATION* 

M itli respect to the Civil day registered in the Kalendar, we are to observe that as the frac. 
tional part of the R.oot (5lg IQv 46p) of the beginning of Vyassei, exceeds 30 guddias, the 
Tamul month of that name must be accounted to begin, not on Thursday y but on Friday the 9th 
May , Civil time, which advances the notation of every day in tkat month by one day. Therefore^ 
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cn consulting a KalenJtr which gires only the Civil day<^ should we want the Sjdereal day Ott 
which the Eclipse really occurred, we arc to subtract one day, and suppose a fraction of at least 
30 gudiias reckoned from Sun rise, because the 9th Viassei so registered, is only the 8th with a 
fraction, as has been said. 

But the Hindu Patras generally predict the Eclipses for the time from true Sun rise, In separate 
articles, and independently of the Ciyil day registered in the columns of the Kalendar. 


Example IX, 

There will be an Eclipse of the Sun visible in the Eastern parts of Asia, on the lltb January 

1899, at nil p. M. referred to the Meridian of Paris On what year, month and day, according 

to the Tamul Style, is it to be expected under the Meridian of Lanca? to be expressed in Solar 
Time (vide remark, preceding Example, pfige 41.) 

Cautiox. 

The date falling in January, the notation of the Tamul year must be (1899 — 1) 18984-3102 
zr5000 Cali yugam, or (5000 — 3179) 1821 Saca, both current. (Vide Memorandum 2® page 30), 
and the Rule must be worked with A. D. 1898 — 1. 


Rul*, 


Epoch for 1800, Table VII, 
Hoot for 90 years, Table 1, 
Do. for 7 years complete, 


*. C. T. P. 

(5) 54 16 15 
(1) 16 52 30 
(1) 48 38 45 


Beginning of Chaitram and year A. Cal, 5000 • Monday, (1) 59 47 30 

To expound the monthly date of which, we find by Table V, that the 19th century begins on 
a IVednesday^ Gregorian Style ; and Table VI, part 2d, for 98 years gires 3 days to be added to 
the said Wednesday ^ to have the feria beginning the year A, D, 1898. The Dominical Letter is 
therefore B, and for 1S99 A, 

Now to expound the Hindu date, we find by Table V, part 2 d 5 column 3d, that the year Cali yug 
4902 (1800) began on the 10th April, and 5002 on the 12th, therefore 5000 must hare fallen 
near those limits, for which reason refer to Kalendar at the Dominical Letter B about that time, 
and you find Monday the 1 1th April, to be the required date. 

But the predicted Eclipse falls on the 11th January of the succeeding year, which to deduce 


To the Root of Ist Chaitram above found 

Add CollectiTe Root for Margali f , Table III, part 3d, 

You have beginning of Tye Vf, A. Cm. 5000 . « 


n, c. v. p, 
(1) 59 47 30 

(2^ 39 35 U 


- Thursday, (4) 39 19 41 
To expound this Thursday, we are to remember that as the Ist Chaitram of this Hindu year 
fell on the 11th April, none of the other months of the year can begin later than the 15th of its 
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OMTi concurrent month (ride Example II, page 35^ and IV, page 37). Therefore referring to the 

Kalendar with the Dominical Letter A (because Tye fall* in Januarj 1899) about that time, ^ou 

find that Ist Tye falls on the 12th January of that year. 

But the proposed date is the 11th January, therefore the Eclipse will occur on the last day 

of Margali (the preceding month"^, which may count 29 or 30 days. 

For the resolution of this case, obserring that IstTye fell on the 12th January, d. g. y. p.. 

w’hose Root was - - • . - - (4) 39 17 41 

Subtract Root for Margali, Table III, part 2d, ... . — (1) 20 16 1 

There remains beginning of Margali . • Wednesday (3) 19 1 40 

which expounding with the Dominical Letter B (because W'e return to December 1898), about the 

12th, we find this Wednesday falling on the 14th December. Hence from 31 days in 

December 31 

Subtract 14 

There remain 17 in Dec. 

Add 12 days the date of 1st Tye in January * » » 12 

Number of days in Margali A. Cm. 5000 - « - 29 day^. 

Hence the 1 1th January must be noted Bhuda-vara (Wednesday), the 29th of Margali, 

But the hour of the Eclipse referred to the Meridian of Paris 
was 11^ P, M. which to reduce to that of Lanca, we hare h. ' 

Hour at Paris . . . . 11 0 0 P. M, 

And to count from the precediug midnight « - 12 0 0 

23 0 0 from midnight 

Reduce to Longitude of Lanca from Paris, page 9, ^ -f- 4 54 12 E 

In European Time ... Ic. 3 54 12 from midnight 

©. «. r. p. 

Which conyerted inlo Hindu Time gives, by Table IV, • 1 9 45 30 Do, 

And to count from Sun rsie ■ ^ Sub. 15 0 0 

There remains to be counted at Lanca - 0 54 45 30 from Sun rise. 

Answer. 

The predicted Eclipse of the llth January 1899, vrhich is to occur at llh P. M. Meridian 
of Pans, was to be expected at Lanca, on Bhuda.mra, the 29th Margali, A. Cm, 5000 or Saca 
1821, at 54 guddias, 45 xiguddias, 30 paras after Sun rise or mean Solar time.. 

OnSERTATION. 

As the fractional part of the Root for the beginning of Margali (]9glT40p as aboxe) 

falls short of 30 guddias, the Ciril and Sjdereal day for the whole of that month will coincide^ 
so that the notation remains the same. 
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It maj further ohierred, that retrenching the 5is 45^ 40p from the ensuing Sun rise, the 
Eclipse will occur at Lanca on the 1st Tye, 55 I4v 30P before Sun me, lo that it will not bflf 
Tisiblc at that place, 

ExAVfPL* X. (♦) * 

The most ancient Eclipse which has been transmitted to us from the Babylonians, occurred on 
the 19th March 720 bejora Christy at 6h 48^ P. M. reduced to the Meridian of Paris. — Wanted 
the concurrent Hindu )ear, month and day, under th^ Meridian and Latitude of Lanca.^ (V'icfe* 
liemark, Example V4II, p. 41.) 

Cautioit, 

The year 720 being divisible by 4 without a remainder, Is a bissextile one, .and therefore we fire 
to use the 1st part of Table VI. 

The proposed date being 19th March, and Table V, part 3d, shewing that the year Cali yu^ 
S304 (^700 A. C.) began on the 7th of that month, and 340 4 (600 A. C.) on the 8th, there can be 
no doubt that the notation of the year must be (3 102 — 720) 2382 Cali y ug. 


Root for the beginning of the year 700 before Christ, Table Vllf, part 2d, (0) 56 40 0 

.And for 20 years, Table I, • . - . sub. — (4) 10 25 0 

Beginning of Cliaitram and year C ili yug 23S2 current, .. Wednesday (3) 46 15 0 

To expound wlrch, we find by Table V, part 3d, that the Secular European year 700 began oa 
a Thursday ; and Table VI, part )st, ^tae year being bissextile) for 20 years gives 4 to be sub* 
traded Uom Thursday, i. e. Sunday^ for the weekly day which begins A. A, C, 720, and come* 
quently its Dominical Letters AG. 

Again, by Table V, part 3d, column 6th, we find that the Hindu Solar year concurrent with 
A. A. C. 700, began on the 7th March, therefore referring to the Kalendar with the Letter G 
about that time, we find that Wednesday, let Chaitram, and year Cali yugam 2382, fell oa the 7th 
March 720 A. C. 

But the date proposed is the I9th of March current, oi* 18th complete; therefore adding 11 
days to the 1st, >ve have Ravi-vara unday \ the 12th of Chaitram. 

Now the Eclipse occurred at 6h 48' P. M. Meridian of Paris, which to reduce to that of Lanca^ 
we proceed as before. 


(♦) This Example refers to another given ia the Note for equating the Ajananua to the Euruxiean Tdbk?| 
girca at the enfi of the Tolaoic, 
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TfHie of Eclipse at Parh » 

To reckon from preceding Midnight 

Add Longitude in time from Paris to Laaca 

Time in European hours, m. & s, 

irbich conrerted into guddias, figuddiasand pa 
of Table JV,give 

And to reckon from Sun rise at Laaca 

There remains time of Eclipse 
Solar time. 


ti. 

/ 



6 

48 

0 from Noon, 

12 

0 

0 


18 

48 

0 from Midnight, 

4 

51 

12 


23 

42 

12 

Do* 

G. 

T. 

p. 


59 

15 

30 

Do, 

15 

0 

0 



44 15 30 from mean Sun rise, 


Answer. 

The Hindu time concurrent to that of the Eclipse which occurred on Monday the IPth March, 
A. A, C. 720, at 61i 48' P, M. Paris time, is 12th Chaitram, A, Cali yugam 2332, on Karurara^ 
%t 44g 15r 30p after Sun rise, Solar time, at Laaca* 
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PART III. 

now piocecd to gire some Examples of the converse of the proposition^ which 
differs only in the manner of stating the question, the same Rule applying to both cases. 

Example I. 

A Natlre applies to a Collector to farm certain lands, and wants a PoUh which is to bear 
date the 1st Chaitram, 174S Saca. What is the concurrent date with that epoch, according to th« 
European Kalendar ? 

Notation'; 

Saca 1748+3l7fc4927 Cali yugam, 

and 4927 — 3l02rzA. D, 1825, therefore 1824 is to be used in the computation. 

H V LE, 

To find the beginning of Chaitram and year Cali yugam 4927, proceed with 1825, as before, viz. 

D. G. V. p. 

Epoch for 1800, Table VII, * . (5) 54 Id' 15 

Root for 20 years, Table I 5 ^ - - - - (4) 10 25 0 

Do. for 4 years complete, Do. - - - (0] 2 5 0 

Beginning of Chaitram and year 1748 Saca • Monday ( 1 ) 6 40 15 ' 

a common year. 

To expound the date of this Monday, we find by Table V, part 2 d, that the Secular year Cali 
yugam (4002) 1800, begins on a JVedncsdcij/, Gregorian Style ; and 25 odd years, by Table VI, 
part 2 d. gives three days to be added thereto, to have the weekly day beginning the year 1825; 
i. e. Salurdai/y and therefore the Dominical Letter for that year is IL 

Now Table V, part 2 d, column 3d, shews that the year Cali yugara 4902 (1800) began on our 
10 th April N. S. and 5002(1900) on the 12 th, therefore the commencement of 4927 cannot fall 
later than the 13th. 

Referring, therefore, to the Kalendar at the Dominical Letter B about that time, we find that 
the Monday on which the concurrent Tamul year will begin, falls on the 11th of April ; we 
have, therefore, the following 

Answer, . 

The Potah bearing date Ist Chaitram, 1748 Saca, is to run from 11 th April 1825, 

Example II, 

A Merasi was gtanled to the original proprietor on the 1 5th Margali ( ^ ), A, 623 Sics, cob. 
current ruth A, Cali vugain 3i’02. Wanted the European dale thereof. 
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Notation-, 

SS02 — 3l02iz\> D. 7 OO 5 and G99 to be used in the ccrr-putation^ 

Caution. 

Finding that the European concurrent date 700 falls censiderably before (he year A. D. 
1582^ this proposition must be expounded according to the Julian Style : therefore, part Ist of 
Tables V and VI, are to be used. 

The proposed year, beginning the century, the Root for 1 year 1 5s 31? I 5 p must be 
subtracted from die epoch given in Table Vlf. 

30 Margali being concurrent with the time about cur December, (he proposed date being loth 
of the Hindu month, may possibly fall iu our January 701. 


Rule, 


D. Gf. T, F. 

Frrm Rrot for Epoch A. D. 700, Table VII, .. ^ • (0) 21 21 15 

Subtract Hoot for 1 yrar, Table J, - .. - _ (I*) 15 31 15 

SyJcreal beginning A. Cm. 3302 • ^ . Saturday (6) 5 50 0 

a common year. 

And to get to the Hindu month IMargali ( ^ ), add the Root for Cartlga complete, 

Tallc III, part 3(1, -.•-(!) 18 37 10 

beginning of Margali 5302, - • - • Siaidc/?/ (0) 24 27 10 


Now to expound the day on Mhich these, Safurdai/^ 1st Chaitram, and Sundav^, Tst Margali, 
occur according to the European Kalend^r, we find by Table V, part 1st, that the Secular year 
700 be^an on a Jhursilaij^ and that the Tamul year concurrent therewith, bogan on the 20lh 
March ; Ihcrtfore no further operation Is required for this part of the Rule, the Dominical 
Letters DC Ijoing also given. 

And for Sunday^ 1st IMargali, as it cannot fall earlier than the ISth or later than the 21th of 
November, referring to the Kalendar at the Domiuical Letter C, we have Sunday, 21st of 
November, 

But the proposed date Is the 15th Margali, therefore adding 15 days to 21st November^ yve 
ha\e Monday, Cih December. 


Answer. 

The Merasi being dated 15th Jfargfl//, Anno 623 Saca, was granted on the 6th December 
A. D. 700 Julian Style* 

Example HI. 

A Judge is mored to grant probate of a will, which bears date 20th Paratasi (n;^,} A, 1577 
Saca, To wliat Christian year and dale, does this will refer ? N. S. 

Notation. 

1577+3170=4756 Cali yug, and 1756— 3102=A. D, 1654j and 1653 Is to be used. 


I) 
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CirTropT. 

T!ic Secular year 1600 is a bissextile tht refore we are to use part Ist^ Table VI, for the 
Doiiiiiiical Letter, 

R V LE , 


Kr-nch A. D. ICOO, Table VIT, part 2(]y 
Root for 50 \ ( ars. Table I, 

Do. for 3 } tars roii.pifcti*. Do, 


D. «. T. P. 

(6) 10 615 

(G) 55 2 30 

(3) 46 33 45 


, ^ Wednesday ^2) 52 42 30 

Bhuda-vara^ a leap year. 

And to get to Paratasij take the Root for Auvani (JJ,) compIefejTable III, part 3dj {2) 26 44 6 

^ Friday (5; 26 33 

Sucra.vara, 


Beginning of Chaitram and year 1577 Saca 


Beginningof Faratasi 


To expound these, W^nlnesday, 1st Chaitram, and Friday, 1st Parata^, we hare by Table 7, 
part 2d, the St cu'ar \ ^ ar 16JJ (a leap year) beginning on a Saiurd<i^ ; and 'Fable Vi. part \sf^ 
for the number of days to added thereto, to obtain the weekly day which begins A. D. lC5i, 
giTcs for 5 1 odd years 5, to be added to Saturday, i, e. Thursday ^ and therefore the Dominical 
Letter Is D. 

Now by Table V, part 2d, the year Cali ywgam 4702 (1600) begins on the 6tl» April j and 
4S02 on the 8th; therefore 4756 rsiust fall near those limits, and reftrring to the KaK odar at 
the Dominical Letb r D about that time, we find Tuesday^ the beginning of Chaitram and year, 7th 
April. And as any other month in the same year cannot begin sooner in its concurreiit month 
than the 5th and later tiian the lOtb, we also find in the Kalendar at the Letter D, that Friday^ 
Jst Paiafasi, fell on the Pih Sepieniber. 

But the date of the will is 20th Faratasi, therefore adding 19 days to the Sth September, Me hare 
2S, and therefore 

Ansm'er. 

The vrill dated 20lh Faratasi 1577 Saca, has for concurrent European date 2Sth September 1651 
Cregoiian Style. 

Example IV. 

History records that Sevigee, the founder of the IMarTttah empire, died at Rairee, oa Soma-Yara^ 
*the Cth Chaitram, A. iCOd Saca. What is tlie concurrent date JjIi.ui ? 

Notation. 

1G03+ 3 179=4782, and 1752-^3102=1680 A. D. ; and 1679 Is to be used. 

Caution. 

As (he date is to be expounded in Julian Sfyle, v/o need pay no particulir attention to the 
Secular year 1600 , because all such years are bisbcxtiiea in the Julian Kalendar. 
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Rule. 


RpocK for 1600, T.iVe YIT, 
Root for 70 ytar'?, I, 

Do. for 9) ears complete. Do, 


D. G. T. P. 

( 6 ) 10 6 15 

( 4 ) 6 ^7 30 

( 4 ) 19 41 15 


Beginning of CliaUram and year 1603 Saca ... - (0) 36 15 O' 

To expound M’hich, Table V, part 1st, shews that the 17th century began on a Tuesday 
Julian Style, and Table VI, part 1st, that for 80 odd years, 2 days are to be added thereto, ia 
order to hare the weekly day beginning the year 1680, i. e. Thursday; and consequently, that th^ 
Dominical Letters for that year are DC, 

Now by Table V, part 1st, column 5th, the year Call yugam 470^, concurrent with our Secular 
year 1600, began on the S!7th March O. S., therefore 47S2 cannot begin later than the 28th« 
Refer therefore, to the Kalendar at the Dominical Letter C about that time, and you will find 
the proposed Ravi-xara (Sunday}, Ist Chaitram, to fall on the 28th of March. 

But the date proposed is the 9th Chaitram,!, c, S days later ; adding therefore 8 to 28th of 
March, we have the following 

Answeh, 

Sevagee, having died on the 9th Chaitram, A. 1603 Saca, the date of thli event ii to be recorded 
having occurred on Monday, the 5th April 1 680. 
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NOTE. 

On (he Salar year med in (he Southern Provinces of India and Cycle of QOyearsy called Grakct^ 
parivrlthfy the duration of the yeir being 365^ 6*^ European iimCy cruZ 15^' 

31^ 30p Indian time, (^) 

Not having been able to ptoonrc a cop^ of tho Vakya carana (a treatise ou Astronomy), hi 
iriuch I was told the theory of the Cycle of SO years is explained, I have little to say on the prin- 
ciples of that particular division of time. I was indeed ioformed by the JyaiUuk ^a$ira$ ot 
Madras, that it consisted of the sum of one Resolution of the Smi, 15 of Mars, 22 ofMercury, 11 
of Jupiter, 5 of Venus, and 29 of Saturn ; but probably, for want of the elements used by 
VararoQchy (the supposed author of the Vakya carana)^ I never could make the collective time 
due to these, amount to 3:873<1 17s lov whithis (he duration of CO years of 3G5<i 15g 3lv 30p(f), 
But, be this as it may, there can be no doubt on the construction of the Kalendar, aaifcis 
here explainedr It was analyzed by Father Beschi from one of whose manuscripts I extracted 
in part the substance of the present Note^ during his residence of above forty years in Madura, 
where he was in charge of the Portuguese mission in that and adjacent provinces. 

The Southern inhabitants of the Peninsula of India use a C) c!e of 90 Solar years, which is 
little knov/n in the Carnatic : their Astronomers call themselves Sitiandijy or of the Southy in 
contradistinction of their Northern neighbours, whom they call the V ackij\ not because that word 
signiftes that opposite point of the compass, but because they use the F akienn process in their 
computationSj of which an account will be found in the second INIemoir of this collection, 

!*. w. f ** i>. ff. ^ ^ 

The FAiropraii Syilereal year is 365 6 9 10 Anomalis S35 G 15 ^4 
Uiie Iiviliaii 265 6 l'^ 30 363 6 15 0 

D'iff^renee of the Indian -f- 3 20 

The European Tropica! year bring 365 d. 5h 48^ 45 

Vuchi) n. IT. ' ^ n. n, * ^ 

Aria Siddhanta, S^derral jear 365 6 12 SO Yakya carana 363 6 12 36 

European Tropical 365 5 4S 45 365 5 48 45 

DilFerencc of the Indian •+* 23 45 

(+) compnted the above mentioned number of Revolutions of the Sun and (ive Planets hy the elements 

at my dispoiitlou, I foaad the time answering thereto equal to S2S35d. Tg. If. giving a differener in excess of 
I Id. 59g.46v. 

34963 
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The duration of the Solar year (\\hich is Sjclertai) they diMde and express in the following 


J'piich A. A. C. 

Oali \ r, > 

Precepi tor 
tlie Cyoleb and vejr, 
c.\p:red of tiie Cra- 
lia(i4nvritbi at any 
given rpuctj. 


Rule, 


manner : 

S65<^ 155*31^ 30;“52 ircehs +1*^ 15^ 31^ oOprrI't Then inultipUlng the first 

menjber by tiny iiavo an equation, for two years, of 2d 3IS; wli-ch quantity tbty 

diridi^ a^ain iiito»fwo unequal parts, Tiz. 1*^ lOo, and pl log (indepondentiy of the second member 
of uhich more hereafeer.) 

The first equation, yiz. pi 10^ they add to the odJ years of the Cycle of SO, and the second 
la 1 65 to the ^re/i 0!ies, b ginning with tlie first year, with the exception of the dOth and SOth 
year, to which, though even^ they add the first equation Id JOg, 

With regard to the odd riguddia and half of the second term of the original equation, if is to 
be considered that in 40 year.v, this quantity amounts to o/ie guddii (or Tamul houj ), whicii they 
add to the 40th ^ear, making its duration 365^ 3J^ loih By this contrifance the b< ginning 

of the years of the SiHand^j agrees Tery nearly w ith that of the rachij. 

The epoch to which the C)cle of 90 years refers, is when 3078 years of the Cali yug had 
expired ; answering to A. Ante Christum 24 : so tliat if the number of Cycles and years expired 
since the epoch be required, subtract 307S from the years expired of the Cali yug, divide the 
remainder by 90, and the quotient gives the number of Cycles, and the remainder^ th^ 
number of years expired sought,*^ 

ExA?Tri.E. 

Let the year of the Cali yug -48 1C complete, be proposed# Wanted the elapsed Cycles and 
years of the Faiivrithi, 

Say A. C. 4S\6 
. — 3078 

1 ) 0 ) 1708(19 

SO 

868 

810 

Remainder » - 58 

which shews that on the year sought there were 19 Cycles and 58 years of the acra expired ; and 
thf refore, that the current ones were the 20th Cycle and 59th year. 

We may operate on tho same principle if tliC Chiistian year be proposed, by rcTersln^ the 
prcce'^s, 

ExArapLx H. 

L^t A. D. 1745 (Cali yug 4315 complete) be proposed ; to find the Cycle and year of th€ 
Grabaparhiithi. 
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% lo 
1745 
— I 

1714 

•f 

1768. 


2® 

90)1768(19 

90 

868 

sro 

The same result ai In the preceding Example, 


On the construction of the yeur^ and of Table II, 

The Ahar^ana of the Sittandij on the beginning of the Solar year 3102^ 

^hich occurred (according to their account) on Saturdaj the 13th March n. 
A. D. 1 28 

Now if to that sum you add for 1701 of their oxsn years ^ ^ 

The Ahargana for the Solar year, which ended on Saturday 


^ T. r. 

11J2664 54 50 45 
6111305 9 9 15 


7)175SS70( 400 
Remainder 1 from Friday 
Soota dina Saturday, 


29th March O. S. will be 17533704 4?, and in order to count 
from Sunday^ instead of Friday, the Hoot of the same 
must be expressed by (64) 4g, as was explained at page* 9 
and 10 ; and as appears at the head of Table II as the epoch 
for A. D, 1700, which quantity they call Atchh. 

For finding the circumstance* of any proposed year the commencement of which has been 
determined, the Rule Is exactly the same as that which has been explained in the Memoir on the 
Tamul year, the only difference being in the duration of the months, which is tery trifling. It 
is giyen here merely because it represents those of the Surriah Siddhanta, within a para of time 
on the whole year. 


Comtruclian of (he 
v?ar aad Table' 
U. 


Atvlmj fin rporh to 
wliich cornputatioiiS 
arc referred. 


Rule for (he ni«n(bf* 




Njimes 

Surriah SidcUianta. 

Names 

Tamuls, 

Sidereal duration 
of each month. 

Separate 

Roots. 

1 Collective Roots. 





n. 

G. 

T. 

p. 

D. 

c. 

r. 

p. 

0 . 

G. 

T. 

p. 

r 

I 

Mesha masa 

Chaitram 

30 

55 

32 

3 

CX) 

55 

32 

3 

|(2) 

55 

32 

3 


t; 

V^risha masa 

Vlassei 

31 

24 

12 

4 

(-3) 

24 

12 

4 

((*) 

19 

44 

7 

n 

3 

Mid’hiina, masa 

Auni 

31 

36 

38 

4 

C-'O 

3G 

38 

4 

(2) 

56 

02 

31 

e 

4 

Carcata masa 

Audi 

31 

28 

12 

4 

C-0 

28 

12 

4 

C6) 

24 

31 

15 

sx 


Tinha masa 

Auvani 

31 

2 

10 

3 

C^) 

12 

10 

3 

C2) 

26 

44 

IS 

rrp 

i 

Canvd masa 

Paratasi 

30 

27 

22 

3 


27 

22 

3 


54 

6 

21 

■=f\. 

7 1 

, f’lila masa 

Arpesi 

29 

51 

7 

2 

(0 

54 

7 


(6) 

48 

13 

23 


S 

|Viisohica masa 

Cartiga 

29 

30 

24 

1 

! (0 

30 

24 

1 

(1) 

18 

37 

24 

} 

9 

Ohanus ma<5a 

Margali 

29 

20 

53 

1 

(U 

20 

53 

1 

C2) 

59 

30 

25 


10 

Macara masa , 

Tye 

29 

27 

16 

1 

(i) 

27 

16 

1 

C-0 

6 

46 

26 


i ! 

vJtimhha masa 

Maussi 

29 

48 

24 

2 

(1) 

48 

24 

2 

(■^) 

55 

10 

28 

X 

li 

Min masa 

Poongoni 

30 

20 

21 

2 

(2) 

20 

21 

2 ! 

(0 

15 

31 

30 


(*) The Ahargana of theVadiij is 113-2065(1. Ig. lj» , and according to their account the Sola- year 3102 l.egait 
on Sunday the I4th Marcli A. D. 1. But it may be perceived lhatiii reality there ii but 65.54?. 15p. tiiOerence; 
the fraction of days of tUesteatetsuco.heiiig Ig., and of thcleiscr alg. 
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to find the he- 
of thii jear 
h\ tlie Tables, 


There remains now only to explain how the rest of Table II Mas constructed. 


For the C?/cles, 


To the Atchu. or Epoch above found 


, 

V. 

(''! 

4 

Add for 90 years 

- 

- 

(0 

15 

Root for the second Cycle • 


* 

(0) 

19 

And for all succeed!;. g Cvcles add 

- 

- 

(1) 

17 

3(1 Cycle » - . 



(i; 

36 



(1) 

ir 


4th Cycle . • • . - (2) 53 

&c. 


For the odd ^ears of the Cycles, 

The Roots of the odd years of the Cyrlcs arc obtained by adding (1^1) 14^ to the odd and (Id) 
162; to the even ones, excepting the 40th and SOth, to whichj altho’ even oncsj (I'l) 16^ instead 
of ^id) 15s arc to be added, ior the reasons explained at page 52. 

The difference of two guddias (Id) I6g) added to the Atchu of the first for obtaining tho 
Root of the second Cycle less than, for the rest is probably a Sodium^ or constant quantity 
subtracted from the result, to fit a particular epoch, which we would term an equation, 

the same being called Csliepa when additive: at least I hare not been able to diacorer on what 
theory the difference is established. 

Rules for findhig the beginnings of the years by Table IL 

In order to find the commencement of any proposed year by this Table, we must first find the 
number cf Cycles and years expired from the beginning of the Cali yug; then take particular 
notice whether the remainder indicates an odd or even year • and lastly, whether it be the 40th, 
or SOth of the Cycle. 

After summing up the Roots for the Cycles (column 1) and for the year (column 2), you are to 
add 31 xiguddias in even^ and subtract 29 in odd years, excepting the 40th and SOth of the 
Cycle, which require (though these be even ones) that 29 guddias be subtracted from the Siim. 


Hgz: to find by Table II i]ie commencement of the Solar year of the Cycle of 90. 

Let the year of the Cali yug 4817 current or 4S46 complete, be proposed, and its begianing 


required. 

lo From « 4846 

Subtract . 3102 

Christian year to be used in the computation 1744 



90il7 41 19 

34 

4846 

9C) 1768(10 

iidd 24 or by the Hindu account 

3078 

S68 

58 

19 Cycles, 58 years. 

1768 

and 
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5* Referring nt 19 to the colurrn of Cjcles in Table 11^ we have 
And at i 8 iu the column of years . • - 


And on account of the year being eren 


, ipc |0) 25 

. 5Cy (6; 5S 

8 (3) 4 


(5) 25 

add + 0 31 


Friday (5j 25 31 0 

The same according to the Vachij • • « - (5) 25 6 15 

Difference 24 45 

The rest of the operation is in every respect similar to that employed in the resolution of the 
beginning of theTamul year; the f'achfj and Sittandij couating the Civil and Sydert,al duration 
of the years and months in the same manner. 


The Rules of the Northern and Southern Tamiit Astronomers compared. 

I shall conclude this exposition of the method of the Soutliern Astronomers, by giving some 
Rules for comparing its results with those of the Northern account, to facilitate which, I shall 
jpi*escnt the two Rules simultaneously expounded. 


ExAMfLl I. 

Let the Ist year current of the 1st Cycle current, be proposed : wanted the time of Its begin- 
ning, by both Rules, 


Caution’, 

lo The year 0, of Cycle 0 of the Epoch of the Sittandij, corresponds to A. Ante Christum 


24 and to that of the Cali yug 3078. 
The year is an even one. 
Sittandij. 

IV «. 

For 0 Cycle, Table IF, - (6) 4 

For 0 year, part 2d - - (^0) 0 


(6) 4 

The year being an even one, add 31 


Root of begin&ing (6) 4 31 


Vacldj, 

By Table VIII, A. A. C. for d. g. t. p. 

20 years - - (4) 6 21 15 

By Table I, for 4 years com- 
plete - . (5) 2 5 O 

( 6 ) 4 16 0 

Sittandij - . (6) 4 31 0 

Difference Sittandij, 14 46 


Example II, 

Let the 41st year current of the l«t Cycle current, or 40th year complete of Cycle 0, be 
proposed ; proceeding as before, this year will be found to correspond to A, D. 17. 

Caution. 

As 17 — lrzl6 is to he used, this is an even year ] but it is the 40th of the Cycle (ride page 53), 
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Rurc. 


Slttaadij. 

1). O. T. 

By Table II3 part 1 St, 0 Cycle (6) 4 
Do. part 2d, 40 years (1) 21 

(0) 25 

But the year is the 40th of the 

Cycle, therefore subtract — C^) 0 29 


Vacliij. 


Table Vlir, A. D. 0 
TabU I, 10 years 
Do. 6 years 


Sittandij 

Difference Sittandij — 


». C, T. I». 

(1) 16 46 15 
(5) 35 12 SO 
(0) 33 7 30 

(0) 25 6 15 

(0) 24 31 O 

35 15 


(0) 24 31 

Exampls IIL 

Let the 46th year current of the 6th Cycle current, or 45th complete year of the 5th Cycle 
complete, be proposed. This year will be found to correspond to A. D. 472, and therefore 
472 — liz:471 is to be used. 

Caution. 

This year is an odd one, therefore 29^ are to be subtracted. 

Rulc. 

Sittandij, Vachlj. 

Table II, part 1st, 5 Cycles 
Do, part 2d, 40 years 
Do. 5 years 


But the year is an odd one, there, 
fore subtract 


(51 

4$. 

27 

V. 

Table VIIT. 

A, D. 0 - 

(1) 

la 

Y. 

46 

F. 

15 

(1) 

21 


Table I, 400 

years - 

. (0) 

28 

20 

0 

(0) 

IS 


D). 70 

• 

(4) 

6 

27 

30 



Do. 1 

• 

(1) 

15 

31 

15 

(0) 

6 






— 






(6) 

7 

5 

O 



29 

Sittandij 

- 

- (6) 

5 

31 

0 

(6) 

5 

31 

Difference Sittandij - 


1 

34 

0 


Examplb IV. 

Let the Slst year current of the 20th Cjcle current, or 80tli complete of the 19th complete^, 
be proposed, it will answer to A. D. 1767 ; and as 1760 is to be used, it is an evsii one. 

Ruts* 


Sittandii. 

1>. O, Y. 

By Table TI, part 1st, 19 Cycles (2) 25 
Do. 2d, 80 years (2) 42 


(5) 7 

But this year is the 80lh of the 

Cycle, therefore subtract • 2$ 


(5J 6 31 


Vachij, 


». •. T. F. 


Table 

Epoch 

o 

o 

t 

- (S) 

2 

11 

15^ 

Do. 

for 60 

years 

- (5) 

31 

15 

a 

Do. 

6 

years 

- (o; 

33 

7 

30 




(5) 

6 

33 

45 

Sittandij 

• 

- 

(5) 

6 

31 

0 


Difference Sittandij — 2 45 


It 


will be perceived that the greatest difference between the Northern and Southern account: 


falli on A. Cal. 3674, or A. D, 472, beinj IS 3 It. 



END OF THE FIRST MEMOIR. 



SECOND MEMOIR. 

A KEY lo THE SIDDHANTA CHANDRA AIANA 

OR 

HINDU LUNI- SOLAR YEAR, 

TRINCIl’ALLY USED BY THE 

INHABITANTS of TELLINGANA, or the NORTHERN CIRCARS, 


JFritlen m the years 1S23 and ISSt. 




ADVERTISEMENT, 


Ojj entering Into tlie consIders.t!on of a method of dirldlng and recording time unlike any 
ihat eTcr was dcTised by man in ancient or modern times, the best warning that can be given to 
ihe reader is, to spare hii attention by discarding all speculative matter, and to lead him speedily 
through a regular exposition of the doctrines on which that system is founded. I shall, therefore, 
offer but a few words by way of preface to this second Memoir, and these merely to prevent the 
reader from falling into the same misconceptions as I entertained when I began the present 
research. 

It was imagined by some learned commentators, that the Hindu Astronomical Lunl-solar year 
might be the same as some of those used by the ancients ; and doubts immediately arose from that 
supposition, whether the Babjlonlans, Egyptians or Indians were the original inventors ? T# 
which I shall reply that, altliongh certain features of resemblance may be discovered, yet neither 
the Mundane aera and year of the Jews, nor the Chaldean Saros^ or Sossos (of which we know 
very little) have more to do with the Siddhanfa Chandra tnana^ than any like division of time, 
where it was attempted to take into consideration and combine the Sun and Moon’s revolutions. 

The Luni-solar year of the ancients best known to us, reckoned that 99 Lunar months contained 
^923 days and 12 hours ; which in 60 years, gave an excess over the Sun’s mean motion, of 9 
and of 30 days in 160 years ; on which account they omitted one of the intercalary months. This 
period being one of the three (viz. 19, 111 and 160 years) when the Hindus seem also to expunge 
a Lunar month, I was led, with other speculators, to suppose that the operation might be the 
same : but it soon appeared manifest to me from the present research, that the Hindus really 
expunge nothing^ since it is only when a double intercalation is called for on their principles, that 
seme other month is left out, so that when this case occurs, the year remains (as in all Embolism'c 
years) one of 13 months, the only difference being, that the intercalation falls out of its usual 
place. 

In the same manner, the order of the common intercalations during ihe Cycle of Melon appeared 
accidentally (from hitting on a particular period) to be the same as that of the Hindus ; for the 
ancientB divided their Cycle of 19 years into 12 cowpilcte and 7 incomplete nhich last they 
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intP'rc'ilitod S') iliat t'leir equations fell on the Scl, Gth, Sai, llth, 1 kh, and ICth, as was 

the piactice of the Jews; and there are truly peiiods \Wien the Hindu intercalationo follow tUo 
sa:ne course. 

But on looking deeper into the subject I found, that the scries in the Hindu Cycle vcas in a 
constant state cf fluctuation ; for on tracing tlie succes-i>e intercalation'?, according to Itunau 
principles, from (heoji^in of the Cali yug, I found that they ran successiicly through every 
p Srible chang(y as may be seen in the marginal note a circumstance \shich is the necessary 
coiocqueiice of a s>slcm according to which nature is always sufilred to follow its own course, 
and in w^hich the intercalations bear op.ly on tlte names of the n'Ornhs, and the lenrth of the 
a?vidcUi }ear, without the hast quantiiy being (hi own in to Li tiie iessor divisions ol time? to the 
sysum. 

The same thing may be said of the Luni-solar days called TuIuiSy these being likewise liable 
zn a^fpearance to intercalations and omissions, but not so in reality : for these cii’cainstaaces 
depend entirely on the manner of coupling them with the corresponding solar days. 

The truth is, that the Hindu Mathematicians seem, of all others that have existed, to bo tho?e 
who have shewn the greatest aver sion to arbitiary equations ; for although in our still impel feet 
knowledge of tluir Astronomy, the Hindu system appears not to be wholly free from empiri- 
cism, jet, as far as we arc able to jirlge, the spurious quantities which we are unable to account 
for, may have been thrown in by them, less from choice than from necessity. 

The adherence of tlie Hindus to that singular species of days which tln*y call TidhI?, so 
unavailing to the purposes of civil life, is a striking proof, (^among many others'i of their 
attachment to ancient usages, for if on one hand it must be admitted, that without the use of 
these Tidhis their wliole sj stem of Astronomy must fall to the ground, on the other, as their 
Leginuing or t'lid cannot be knowm without looking into the Panchangurn, ^because each may 
begin cr end at any instant of the Solar day^, it is dilficult to conceive the cause which Lri«; 

y y S’ciics oi lot, ical'Uions in t'jc II n. ’a C^cle of 19 veava from the jear U io 779 ot tin* Cali 
1 roai A. C.il. 0 to, 
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preserTed their notation during so manj ag«s in their rustic Kalecdars, unless it be ascribed to 
their predilection for Astrology. 

In truth theTidhi is novr almost entirely banished from public business, excepting in that part 
of India which was formerly called TcUinganay better known to Europeans under the name of 
the Northern Circars. But neither the testimony of the senses, nor the language of reason, 
could ever remote it from the moral and eten physical concerns of the Indians, all belieting 
alike, without distinction of castes or persuasions (*), that etery contingency of life is ruled by 

the joint operation of the great luminaries of nature In all that relates to health, fortune, 

adtancement, prosperity, or their contraries, the Panchangum must previously be consulted ; but 
the ruling order of the Brahmins rigorously require from those among them who are qualified 
for, and willing to compute it, that they will scrupulously adhere to those sacred doctrines 
according to which the beginning and duration of the Tidhi is determined, a period, Iiowerer, 
(it must be owned) which is no further imaginary than because it is manifested to the senses by 
no Tisible operation of nature, though it be as truly an assignable portion of time, as the Solar 
■day is an assignable part of the Sun’s tropical rcToIutions. 


(*) In the jear ISOO the Author wan Member nf a Court Martial which had been asseinbled at Nundidroog 
for the purpose of trying a Mahommedan Sirdar of Knnk named Ilyder Beg, on an accusation of high treas.on.— 
This man was honorably acquitted, and after the sentence had been confirmed, the President of the Court pro- 
ceeded to the place of his confinement to announce him his deliTcrancc. — Hyder Beg rreeived this commiinicatiou 
with calm gratitude, but asked learc to remain in his prison until his family might arrive to be present at his 
liberation, which wab granted. — Two dajs afterwards his principal wives and children reached Nuadidroog 
in expeefation of an immediate iaterview ; but during that interval a Brahmin Astrologer had got access to the 
Prisoner (himself a Mogul) and assured him tliat according to the Panchangum the Tidhi was an unlucky one, and 
that if he were to meet aay of those who were dear to him pending its duration, th^'v would feel (he evil con- 
sequences ever after, IJjdrr Beg, though a grave and seniible old man, lubmitted to the imposition, an 1 wailed 
patieotly until the end of the fatal Tidhi, for receiving to hii bosom those dear objecti whom, during the courjc 
hii trial, he had often Uioiight he ihould see no more« 




A 


KEY TO THE SIDDHANTxV CHANDRA MANA. 


PART L 

Article 1, 

Although there are methods for computing the elements which arc required for the 
construction of the Luni-solar Kalendar of the Tellingas (as it is improperly called in Madra?) 
consistently with the doctiincs of the Surriah Siddhanta, yet as tlicse gire no distinct >ie\v of the 
theories from which they are derived, I shall begin by eonipulinx ca.ch in Sydereal time according 
to the Rules of the Sastras, and show afteruacdi and iu separate articUs, how the same be 
obtained by dilTtrent prccesses. 

As the difision of time we are about to treat of is not a Lunar j but a Luni-solar year, the 
Solar Kalendar for that which it may be proposed to expound, must first be constructed, at least 
to a certain extent, according to the Rules deliyered in the Key to the Madh^ama Saura maiia ; 
such a document b(‘ing indispensable at erery step of the problem under consideration. The 
construction of the leading points of the Ravi Panthan^uni requires no considc rable waste of 
tirrm nor labour, and may be framed, by help of the Tables given at the end of tlu^ Alemoirs, in 
the course of a few minutts, care being taken to use those which are constructed vviLli the elements 
of the Surriali Siddhanta. 

There are also certain quantities and expressions which are constantly required in tlie process, 
and which it is important not to mistake : Such are the names of the Hindu Sicus of (lie Zodiac, 
with thiir numerical succession, both current and complete ; the alisolnte number of days which 
the Sun takes to more through each Sign, the nundier of complete natural days in each Sokr month, 
loth Civil and Sydereal ; and l»s(ly, the numbers whicli are to be added to the Solar, or Lunusolar 
Aharganas on the be^innin: of the proposed year, for cbbihiiug th^; JLpcchs of rccLuronce of mean 
conjunctions during the whole cf its duration. 
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My intention being to expound eyery case of variation to \ihich the Luni-solar year Is subject, 
I have selected for exemplification the year 4924 current of the Cali yug, or 1745 from the birth 
of Salirahana, corresponding aiaialy with A. D. 1822 ; that on which Mr. Dafis has announced 
there >youId be a Cshaya^ or expunged month, and which exhibits consequently all the changes 
that are to occupy our attention. I annex the Skeleton of the Chandra Panchangum for that year^ 
in order to familiarize the reader at an early period with its singular appearance^ 

As every means are given in the first Memoir for ascertaining the Solar date of any Epoch 
proposed in European time and vice versa, and as in the present tract I shall show that the 
T'idhi cannot be expounded without a know ledge of the corresponding Solar date, both of which 
are always inserted in the Chandra Panchangum, it ^ould be useless to enter again into an 
explanation of the process by means of which the dates expressed in one style are to be con. 
Terted into another, but the operation will be perforincd without comments, whenever It may ha 
I’equired, 





Quantilies required for the computation of the Luni.solar Kalendar Skeleton of the Solar Kalcndar for the year Cali yugam 4024, and 

for the same year . ^ava 1746 current (-d, D, 1S22.^ 
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Censfant Quantities required for the Construction of the Kalendar of any LunUsolar yewr^ 


1 


s oi 
Solar 
' months. 

Absolute nuniber of 
days in each Solar 
jnonlh. 

Separate Roots of do. 

Collective Roots of 
do. 

European 

months 

N. S, 

1 

T 

Chaitram 

G, V, P. S, 

SO 55 32 2 39 

Roots. C. T. P. s. 

(2) 55 32 2 39 

Roots. G. V. p. s. 
12; 55 32 2 39 ' 

April 

2 

a 

y^assei 

31 24 12 2 41 

(3) 24 12 2 41 

(6) l9 44 5 20 1 

May 

3 

n 

i Audi 

31 36 38 2 44 

(3) S6 38 2 44 

1^2) 56 22 8 4 

June 

4 

2d 

Audi 

31 28 12 2 42 

(3) 28 12 2 42 

(6) 24 34 10 46 

July 

b 

9. 

Aurani 

31 2 10 2 40 

(3) 2 10 2 40 

(2) 26 44 13 26 

August 

61 

1 


; Pa rata si 

30 27 22 2 38 

(2) 27 22 2 38 

(4) 54 6 16 4 

September 

71 

1 ^ 

A rpesi 

29 54 7 2 35 

(1) 54 7 2 35 

(6) 48 13,18 39 

October 

8 

1 

|ni 

Cartiga 

29 30 24 2 33 

(1) 30 24 2 33 

(1) 18 37 21 12 

Noyember 

9 

r 

M argali 

29 20 53 2 31 

(1) 20 53 2 31 

(2) 39 30 23 43 

December 

10 

vy 

Tye 

29 27 16 2 32 

(1) 27 16 2 32 

(4; 6 46 26 15 

January 

11 


Maussi 

29 48 24 2 33 

(1) 48 24 2 33 

(5) 55 10 28 48 

^February 

1^2 

K 

Fof^ngoni 

30 20 21 2 36 

(2) 20 21 2 36 

(1) 15 31 31 24 

March 


The Roots between parenthesis to be counted from Sunday :• But those giren in the present 
Table being absolute, are nerer expounded but when combined with the initial Root of the pro, 
posed year. Vide marginal note of Table III (Madhyama Saura Mana),_the only difference being 
in the quantities, whicji in that Table are derived from the Elements of the Ariah Siddhacta. 




Skeleton of the Siddhanta Chandra Fanchangum, for the Meridian and Latitude if Madras, for the 4924/ft Luni.solar near of the Cali yug. 
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Artklb % 

General account of the Siddhanla Panchan^um* 

The Lual-solar year under consideration is accounted to begin at the true Instant of conjunct 
tlopj or new MooOy Mliich precedes the ccrcmenceraent of the Solar year, with which it is 
mainly to concur ; and is to be distinguished from the Bhanu Husputtia manct^ which com. 
inenccawith the full Moon which precedes the same, the months of the former being termed 
M'ulJ f,'«, or primary ; those of the latter, Gaiina^ or secondary. The Bhanu Husputti* mana 
is not used In those parts of India. 

Th(‘ Chiiudra ?.Iana is divided into tweWe months, Subject by intercalation to a thirteenth month, 
\ each, whaUver be its real duration, being divided Into 30 Tidhis. 

Names of the Lunar months^ 


1 

Chaifra 

5 

: 

Sravana 

9 

' J Marg^’siras or 
t Agrah^yaii 

Q 

Vaisacha 

6 

Blia^drapada 

10 

1 

Paushia 

3 

Jyaisl/ta 

1 

, 7 

1 

! Aswina 

1 

11 

Magha 

4 j 

A^sha^J’ha 

1 8 

Cartija 1 

1 12 ' 

Plialgunt. 


The month is divided into two parts of 15 Tidliis each, called Paesha or Pachumj the first 


fortnight being denominated Sukla or Soocha (the enlighteiied"!, the second Chriahna or Bakoola 
(iho dark) half of the month. 

Names and duraiion of (he Solar month (Surricih Szddhanla,) 



Bengal. 

Tamul. 

! 

Absolute 

duration ot 

each. 

j 1 he 

same collectiv 

?ly , 



1 



D. 

G. 

V. 

p. 

s. 

». 

G. 

V. 

p. 

s. 


1 

Vaisa^cha 

1 Chaitram 

r 

30 

55 

32 

2 

39 

SO 

55 

o2 

2 

39 


o 

Jyaish^ta 

Vyassei 

e 

31 

24 

12 

2 

41 

62 

19 

44 

5 

20 



A'sha'd’ha 

Auni 

n 

31 

36 

58 

2 

44 

93 

56 

22 

8 

4 


4 

SraVana 

Audi 

s 

31 

28 

12 

2 

42 

125 

24 

31 

10 

46 


5 

Bha'drapada 

Aurani 

9. 

31 

2 

10 

2 

40 

156. 

26 

44 

13 

26 


C 

A'swina 

Paratasi 


30 

27 

22 

2 

33 j 

186 

54 

6 

16 

4 

! 

7 

Ca'rtiga 

A rpesi 


29 

51 

7 

2 

35 

216 

48 

13 

IS 

39 


8 

Ma'rgasi'ras 

Cartiga 

ni 

29 

SO 

24 

2 

33 

246 

18 

37 

21 

12 


r 

Paushia 

1 Margali 


29 

20 

53 

2 

31 

275 

39 

30 

23 

43 


10 

Ma'gha 

Tye 

Vf 

29 

27 

16 

2 

32 

305 

6 

46 

26 

15 


n 

P'ha'lguna 

1 Maussi 

r 

29 

48 

24 

2 

S3 

334 

55 

10 

28 

48 


12 

i Chaitra 

1 Poonaoni 

K 

30 

20 

21 

a 

36 

365 

15 

31 

31 

25 



N .inrs of tlie Lunar 

HiOHolS. 


A Pac-ha 


Nnmes rnd (taratinn 
of the Suiar mouth*. 
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Tid’i?. 

Da^' of conjuactit'.;). 


Purnima Tidhi. 

I>iy of oppoiuron. 

Name’s of the days 
#f the P:ica)>a, 


The duration of the-e month;^, Trhich is derWecl from the elements of the Surrhh Slddhanta^ 
and is that used hy Tolliuja Astronomers, differs from that nhich proceeds from those of the 

9. «. T, P, Jl, 

Ariah Sindhanta ctdv in the ratio of LL_L!, The Tamul Astronomers, howeTcr, 

^ 3u5l53il5 ' " 

pre for the latter, er^n in their Lunar computations ; and on that account the Solar Ahargana giren 
in the Gciieial Table II, Yas computed with the Solar year of 13^ 31^ 15p. 

The ina'^ant of true corj unction winch dctcimines th« commencement of the month is called 
Arva-lndoD.San^ama^ literally meaning conjunction of the Sun and Moon, It is also called 
Durchcwiy but more generally Amavaf^^a. 

Although the instant of cenj unction be that ^^Llch determines the cammencem^at of the year 
or montli, yet the day on which it occurs, ard which on that account is oaiied the Amavasj/a 
Tidhi, is always reckoned in the Kalendar, ns well as in account, at the C.Q{h TiJIuci the Lunar 
month, became It ends on that instant. The Frathama or first Tidhi of the ensuing month is 
always accounted to be the next, for the 3:irr>e rccson. 

The day of opposition 1-5 called Purnima TiJhi, and is alw’nys the 15lh of the first Paesha (*^}# 
The liaci^^sof each Tidhi iu each Paesha or fortnight, arc as follows : 


1 

Pidjami 

6 

Sliusti 

U 

Yica !csi 

2 

Vidya rr Duitia 

7 

SupterrJ 

1 o 

Dundesi 

3 

Tr.clya 

8 

As < a mi 

13 

ITj ajesi 

4 

ChoHti 

9 , 

Navami 

14 

Chaturdpsi 

5 

Punchanni 

10 i 

' Desnmi i 

15 i 

Pavai nami 


These namei, which arc merely numcrali, will probably stiike .the reader, from their frequent 
resemblance to Litlii words of the same import. 

In the Fanchangum the days are numbered no farther tl an fifteen, but in computations the 
series is followed up to thirty. It is, however, customary 1 1 ruimbtring the last Paesha in the Ka- 
lendar, to mark the 15th or last Tidhi (Paramami) the SO/A, although the preceding one be noted 
the I4th and sometimes the 13th, unless the said 30th or Amavasya Tidhi should i;nppen to be % 
Cshayn or expunged day ; in which, and similar cases, it would be left out of the column, and 
(together with its duration) noted in the maigin. The last day of the month when this occuri 
is registered the l4tii ; as was the case in the month of Vaisucha of fhe year 4921 ( ?*) current. 

Although the C)c!e of 60 years (Vrihaspati) has no immediate reference to the Chandra 

(*) The Tarnuh, aud generally the Natives on the Coast, where their language i- prcTalcirt, with fen exrrp. 
tioits, pronourcc very badly alt these Damn ; and when they write tbew in rn?:Iish, it is difncuh lo recojcnize 

them. I have fiV.owed Sir 'William Jones, Mr. Davis arid Mr, Scot’s orthography . .^ad 1 think it desirable that it 
shosld be maintained, 

(•f; Yidc Kalendar, page 67, 



V 


71 ) 

Maua, yet I In an old mar.uscrip^ In my posse5sionj that the Southtrn Asfronomors use it 
for obtaining the Ahargana (*). The practice, hov/erer, not being general ; I barely mention if. 
But it is customary erery where to annex the name of the concurrent Vrihaspati year to the 
proposed ChanJra Mana. (+) 

This, and other rracticci, lengthen considerably the common manner of dating letters and 
other documents, for if an inha]);tant of the country which is still sometimes called Tellingana, 
'wishes to be rery precise in dating a letter or bill of exchange, whicli let it be the Tidhi of 
the intercalary month Aswiiia of the Lani-solar year Cali yugam 4924 ; his notation will be as 
follows : 

Chitrabhanu sumTat saram ; Adigah Asvrina ; Suddha Duitya, Mangala-rara, Cali yugam 
4924; Saca 

Anglic*, 

In the year Chitrabbtriii (fhe ICth of the Cycle of 60 Tc’linga account) of the intercalary 

month Aswinathe2j day, — Tuesday; Cali yiigani 1921, and Saca 1715. 

I am informed that this?t}le in anch nt times generally preralh'd in nil Tel’ingana ; not only for 
pirate, but for public trau'^aefion?. In latter times, however, it was found so rxtrenuly ineon- 
Tonient (particularly since the inf roductlon of the British powe r), tint it was banished from all 
cutchejics, and the Solar Kalendar became that of the state. It is, however, still retained by 
the Brahmans, and most merchants at Masulipatam, VIzagapalam, Ganjam, and other places ia 
the Northern Ciicars, 

The following terms and definitions require particular attention. 

lo When the year is a common one, it is called by the general name of Su?nvat sttramj or 
fnana, 

2® An intercalary year — Adi:inh Sumval saram, 

3« A double intercalary year, and cousequently affected wdth an expunged month Cshfiija 

Sujnvat sarmrn, 

4<> When a month is intr rcaTated, the ’Vford Acli^ ah Is prefixed to It (meaning added). Thus 

(^) Whrit follow? h a literal translation of the article referred to. 

“ Three thing? are requ'hite for detennininc the time of an Eclipyr, viz. The Poota drna, or ti e l i t of 
** the number of days which have e!ap5e(I since the Epoch fixed opon by the Anther ef i!ic Rule. Noiv th it 
“ Epoch falls on the liith year of the ln<!}au Cycle of 60 years; and there are elapsed (^a it is sopposCii) SO '>f 
these Cycles until the year 1747, when the Cycle began anew. So mull i plying 63 by Sf), au ? ^Jdi ig 4^ years 
“ to the product (48 years remaining of the fir**! Cyrb'), yon have the nun3!>er of yre.rB that hare puisctl up to 
“ the year 1747. 'Moreover, lanlliply the total i'vn by .‘T5.J dayf-, 15 naiikas, 31 vinadis (the I'axiul nu’nei tor 
“ guddias aad vigoddms)and 15 tarparys (paras'); t cld thereto the pumber ofmjinths, diys, nunates, &c. elapsed 
since the Astronomical or true beginning of the current year, and you have the precise dny aaugl.t, Ac. &c.’* 

(■I) These nauicfc arc inserted in the General Tabic I given at the end of the T^hlfs. 


Manner of dating. 


Marr.<T of (’atirg 
ii Tciiij gana. 


The Solar Kr.Icrdar, 
that fur pdbbc busi-> 
ness. 


Sum vat sarain, name 
of a coir.iaon year. 


Ad'g-ih Fnmvat 
Tars, an i.ilOfalary 
y ear. 

C&haya Sums at s;;« 
raia, a double inter- 
» aiaj y year vrilh au 
expunged raocth. 



Tiilliis ending 
) t H Sm] ir dav, tl.e 
u Ci/tn- 


Ncj Tidhi b^jinnins 
t!r ftuiipg in the 
same Solar ua 

A Tidiii b?3:5ni)fag 

ifs/ore San ri:e <>r at 
yun rise beloti^s to 
the coiicuiicnt Solar 
d'ly. 

A Tirllii !)eginning 
after Swn use he- 
lpings to the easuiiij 
Solar day. 


The intercalary aucl 
expunged id Ins 
^mrely nominal. 


( 




Adi^dh Aswhia inlercalateJ aad Nju (or pronef; (a the second^ repeating the name 

of the month. 

6^ In the case of two Intercalations In the same year, Telllnga Astronomers call Indistinctly 
the second intercalation by the Mane of the month which occasions It, or by that of the preceding 
month : adding Uzek to it. Thus in the Patra for the rear 4924 the last Adi^ah may either 
he called, Adigah Chitra^ or Phalguna Hick, 

Qo ^Vhcnan expunged month occurs, the name of that on which it falls is coupled with that 
which follows it 3 and the second is the month prrper. Thus in the said yrar 4024^ the 
expunged month falling on 3Iargaszras (Agrahayan) • the nctatiou is ^largasiras Paushya : and 
the latter is the proffer current month. 

7‘> Vfheii iz:o Tidhis end in a concurrent Solar day, the Intermediate Tidhi Is expunged out 
cf iho column of days in the Kalendar, and it is called a Cshaya Tidhi, The numcricul series 
is therefore interrupted ; but (he omitted Tidhi, together with its duration, are registered in the 
margin. Thus we have in the month Cartiga {fint Fachum) 11, 12, 14, lb, the 13tb being 

registered out of the line as a Cshai/a, 

TVTien no Tidhi begins or ends in a Solar day, the precediag is an Adigahy .or Intercalary 
day, and its numeral is repeated. Thus we hare in the first Pachura of Vaisacha, IJ, 11, >{;, 14^ 
15, 'I he first Tidhi being accounted the intercalated, and the second the proper one. 

When a Ticihi is found to begin before Sun^ruCy or at Sun-^risc^^ then it is accounted to 
belong to its concurrent Solar day. 

lO'j Vf hen a Tidhi is found to begin after Suturisef^ then it is taken to belong to the ensu- 
ing Solar day, provided It docs not end in the same day,” because in such a case it would fall 
x\ilhiu the operation of article 7« , and would be expunged out of the column of Tidhii, 

11^1 If a Tidhi be expunge d, it is semetimes called Avamahfty or Oopadly which means advance 
ed. This circumstance happens on a medium, once In 64 days j so that in one year it recurs five 
or six times. 


12« When a Tidhi is repealed twice, It is sometimes called Tridinay or Sp 


orcohoo : 


the most 


common designations however, are C shay a for expunged ; and Adigah for intercalated. 

lo'j In the language of TelHnga Astronomers a Tidhi is a Luni. solar day ; and a Theidiy a 
Scls^r day ; a notation which it is necessary to remember when reading Hindu tracts, to avoid 
mistakes. Theidi means also a date,. 

14® I rom the preceding articles it will be easily perceived that the introduction or omission of 
a Tidhi in the columns of the Kalendar, is purely nominal, which proposition may be illustrated 
ill the following manner. 


13th 




T 

1— O- 

23d D 


14th 


I4th 


15th 


24th 




25th 


"O 

IT 26th D" 


T# 

-1- 
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Let TT' and TT^ represent two Tidhis; and DD', D'D' two concurrent Solar days, then a3 
T (14th) began before Sun-rise^ it belongs to the 24ih Vyassei (Solar Kalendar) ; bat as T' began 
after Sun~r/se^ it belongs not to the 25thj but to the 26th Vyassei (articles 9'» and 10^ \ and so 
the 25th remains seemingly without an appropriate Tidhi. Hence it comes to pass that the pre- 
ceding Lunar 'I’idhi (l4th) is supposed to *0 07i until the 26th Vyassei, whose concurrent Tidhi is 
theiefore noted the 15th ^ and so forth for every possible case. 

A constant recollection of this singular disposition, is indispensable to tlie clear understanding 
of the manner of registering the daj s and Tidhis in the Kalendar ; and what renders it the more 
perplexed is, that although the Tidhis are computed according to apparent tune^ yet they are 
registered in civil time. 

The precise inslant of the day after Sun rise in which the Tidhi ends, is the first article inserted 
in the margin opposite to it. 

Article 2. 

Independently of the preceding articles, the Tphemeridei which always accompany the Fan. 
chan:;ums, exhibit several othris, five of which are given for every day, and the rest as there is 
occasion — the five principal ones are as follows : 

lo The Niicslialra in which the Moon is on the given day, 2o The Fogd, which though 
bearing the same names as the I ogcf, has no reference to it, as shall be further explained. 3^ 
The Curna, 4*^ The Thj/agum of the fVurjum, being the unlucky period of the day: the 
three last being Astiological Elements. The hhat'um or places of the Planets in the Lunar 

mansions on the given day. 

I shall only speak of these five articles in this place, because the manner of co'T'puting ihem is 
given in the third Memoir; but there are eightothers which, being purely ast:onomicaI or asuoo 
logical, do not belong to our province ; and therefore, those who wish for an account of the latcer, 
will find it annexed to the specimen of the Ravi and Chandra Fancliangums and Ephemei Ides 
inserted at the end of this work. 

The Naeshatra, or Lunar mansion in which the Moon happens to be on each day. 

There are 27 regular mansions in the circumference of the Moon’s peiiodical revolution : each 
• contains therefore 13’ 20' of her Zodiac. Sometimes an extraordinary Naeshatra, numtd ALhijit^ 
is inserted between the 2 1st and 22d, in which case it takes 3" 20' from the former, and 1* 40' 
from the latter. TheTelliiiga Astronomers make no use of this extra Naeshatra. 

Each mansion is divided into 60 guddias, the guddia into 60 viguddias, &c. so that one 
guddia is equal to 13' 20^', a viguddia to 13'' 20% and a para to 13" 20"% which denomiuations 
must not be confounded with the measure of time of the same names. — ^The mansion is more 


The Tidluscompijfrd 
acrordiitg S\d*- 

ied.1 t.nifc* FfgMieit-d 

in Civil account 


Article^ ot the E- 

p’‘.er.;eriC.o: .iniicvcd 

to (be 


The reffnlar Xac- 
'zl. 

The extraordinary 
Na*'-' latra c^llei 
Abhijit, 


The Nac?. ditided 
ii-to guddia^, v igad- 
dias and parua. 
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generally divided Into four quarters, called Padahs, ^^llIch arc always referred to in the Ephe- 
merldes. 

The names of the 27 Naeshatras are as follows s 

JS'ames the Naeshafras. 


1 

Aswini 

11 

Purva Phalguni 

21 

Uttara A'shad’ha 

o 

Bharani 

12 

Uttara Phalguni 

* 

A bh ij i t 

3 

Critic a 

13 

Hasta 

22 

Sravana 

4 

Rohini 

14 

Ciiitra 

23 

Dhaiilsl/ta 

5 

Mrigasiras 

15 

Swa^ti 

24 

Satablilsha 

6 

AVdra 

IG 

VIsac'ha 


J Purva Bhidrapada 

7 

Punai vasu 

17 

Anuradhi 

26 j 

UttaraBhadrapada 

8 

Pushia 

IS 

1 

Jjest’ka 

27 

Revati 

1 

9 

Asleshi 

19 

Mula 



10 

Magha 

20 

Pur\a A'shad’ha 

1 


j 


In each Narsliatra there is a parficular Star called Yoga, wh\ch servos as the index of the 
mansion. The following are their names, \nth those of the Stars of the European Catalogue 
xvhich are supposed to be the same as the Yogas (*) 



V 

X ogiis. 

Stars of the European Catalogue 
supposed to be meant. 


Yogas. 

^lars of fho Euro, 
pt an Catalogue su(». 
)OSed to be meant. 

1 

Vishcair.bha 

y or /5 Aj ietis 

15 

Vaj ra 

A I ci urus 

2 

Pi iti 

35 A 1 ietis 

16 

Asrij or Siddhi 

21 Librae 

O 

Ayushmat 

Ak’\ one 

17 

Vy aiipala 

S Scorpii 

4 

Sanblia'gya 

S7 Tauri 

IS 

Vari vas 

Antaies 

5 

bhana 

eitiior 113, 110, or 117 Tauri 

' 19 

Parigha 

34 or 35 Scorpli 

6 

Atiganda 

Iperhaps 133 ’I'auri 

1 20 

|>iva 

^7 Sa^ittniii 

7 

Siicarman 

|3 Clominorum 

1 21 

>i(idha 

Cp Sagittarii 

S 

,!)hriti | 

\o C'iiicti 

1 * 

A bhijit 

a I>yrai 

9 

S ) 1 a 

|4f,' or 50 Canci I 

1 o -> 

S.ibMi ya 

ci Aquilm 

lO if.'anda 

Regulus 

} 23 

Sobhd 

u Delphi ni 

11 ' 

V riddhi 

perhaps 70 or 71 Lto 

1 24 

Siicra or Subra 

A(|uarii 

12 

Dhruva 

3 Leoriis 

! 25 

Brahmnn 

« Pegasi 

13 

Vya'gha'ta 

T or 8 Cor VI 

20 

Maha Indra 

y Peg a si 

14 

.ll^jrshana 

[*^pica I3rginis 

27 

Vaidiinti 

4 Piscium 


(*) It is fun*!.;!! to the object of this Paper to enter into ;in acct*uiit of the position of tliese Stars in the 
heavens; all that I shail observe at this place is, that in taking theii Latitmlc and Longitinle out of the Hindu 
PabUs their I iahipa and 5>a^a)ia (being corresponding terms), the former is to be considered as an arc of the 
iVleiidian which intersects tiie Star and the Ecliptic, and the latter as the portion of the Ecliptic which is intergecUd 
by the same Meridian and the Equinoctial Colure. 
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Tiio Vo^L ov u]:u’h. bearing (he same name, and In the same n.irjilrr 

ns the J'ogc stars e\!ijb,tia in tr.o ceding Cu(a!oi:ue, ^ct has no A^-tiononiical reference to ICj 
is (line during tne sura of tne niotions of the Sun and r^ioon amou.its to one 

Thus if it be found to a:nount to IO5 I0'<^ of a Nacsiuitru in any Yo^i: (co’isidered as th- f. >t'« at 
oi'* tlincj the foliewing, or second iog-.v. Mill begin at 55 dSv after Sub rise the iu;tt 


diy. (') 

Ot tin' 2*^ Icgr/.?, nuiTicd as the iugciSj of the respective ^acsliatias^ jOvcnlcfii are nearly 
equal to slAt^'en d:.y?, 

0^1 The L^ti’ndj or Lararja — is (lie time >yhen the Moon’s motion f:om (he Sun amoiiiUs (o 
tiiero be:ng two Caianas in one Tidhl, There are eleven Curarias in a!!, of which sey -n are 
ordinary and n^ovealdn, an:l named Carra: and four extraordinary and caliLj SUnrra* 

The ordinary Ciirnas^ or (Javanai are specifically named as fallow •5: 

n, A Ui or Gui jj ih^ 

0. Warnfijij 
7. Bhudn^ or YujII. 

8. Soyami or Chaconi, 9. Chade*=^paQah, 10. N^agava, 11, CImastugiina or Rhimiisfo^nna. 

1 he fiist Curna begins when the Moon is S'" from the Sun : and the feven moy cable ones bting 
tight times repeated in successive order, include — The Moon’s Synodical orbit being 

coiis.dered as divided into SGO*, there remains 18* Vvhicli slie wants to complete lier revolution; 
and those are allotted to the Stii. 9tli and lOtii Cuniss: bet the fust six degrees after the cot junction 
L'dong to the llth, or last. 

4o The Tunjylt of the Varjva (pronounced both by the Tamuls and Tvlllnga^ Thi/rj,_>ri of t;ie 

JVitrJ’un) These terms are always employed logclLcT in the Kalendar, the rarj^-a being -'that 

portion of a Nacchatra which is deemed unluck}’, and the the time of the duration of the 

lif.lacky peiiod. This time is determined by a ceiuiln point in oacli Xacshatra Calietl its Dfiniva : 
that which the Moon’s Disc takes, by ht r absolute motion, to travvTSc it, is the ; cud itD 

mean duration is 4 guddias : but its true one more or hs?, according ag (he rJoon’s conlinucnce 
in the same Naeshatra happens to be more or less than CO guddias. 

£<» The Charum or Pad:icharum (pronounced Isharum hy the Tamul astrologers) a term used 

in the Hindu Epluineridet, bi^rdf^ in.- (!;c d.iilj aspect or poCtioa cf the [daiiets ; nnsweriTig to 
•the same signification as Ja'iina-ijuti it t: ; the Luter means more [irocibely their asuect at 

{•) The tluralion of a mean Yogu is 5(!g. 't?'. . ?i j, Inn llio e;, ji irnn une vuim i,, |irr|u.ni<ni v, liiMl.c 
,.San and Moon’s ro-pectirer.ppiirei'.thio-.iois: nlii..h ■i..-pruJ; on the place of tl.cir .hpojccs and ad'ords a-v.ist 
*ikiiei^ of combiuiutioiis. Vide p ige Kl. 


1 . Bl.awi, 

2. Bli.ihiva, 

3. Co j lava, 

4. Dhitald, 
The Evtraordinarics, 


The Vcg’i or Yoge 


Its {iurctiviHs 


Nv’r.bcr cf Y. "»•;«}, 


Tbe Cmna or Caja» 
i-'i. 


Their names. 


Ordinary, 


K^trc nrdio'iry, 
Tucir diipusitisi.i. 


T»!e Tvajya of ue 
A ei.'jy a. 


A'f’nt (ivdf rr^itlp^ tiio 

u n ui'jii i)t me i'va- 


TIv’ Cliarum or Pa- 
(I iLUai uiil. 



Si^pplementary ar- 
il cl es ut the Puii# 
chui'gam. 


PffinhiMi of the 

iiic.i’i fiihi. 

(Uiniiion 3 v. 

;ir.t of tl.c true Tu- 
iii mailable. 


Di'prnd principally 
on i:ie ifvn.tui 

of the Moou'i Apo- 


Ui iiiicnts. 
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any instant of time. Tlie manner of com;)uting these will he found at prgo 1B2 of this work. 
(Vide also Glossary). 

It would be a waste of time to enter into any further account cf the other Astrological elements 
which art inserted in the Chandra Fanchans^n'fn^ indcpendtrilly of tlie hve preceding ones, such 
as the Lrantum^^ Vethei^ and Latta, Some notice of thesej howotr, will be tahen in tlu IVth 
Appendix at pa^es COS and following, 

Akticlc 3, 

Compv.talion of (he v<^nn Elenicnis, 

Decimtiox. 

A mean Tithl or Tidhi, (a Lunar daj ) is the time during ATliich the Moon moves through 12* 
of her Svnodical oibit supposed to be divided into SGO“; its duration is therefore 69^? 3^ CSp 
liuidu time, oi OCt. S7' European time: of these there are very nearly 371 in a Solar year. (^) 

ihe duration ol thcTiue. Sphida or Spidu Tithi depends on tiie appan nt relative ruction of the 
Sun and IMoon, For a very long time the duration of the true Tithi is not sensibly ah'ected by the 
motion of the Sun’s Apogee: but their longer or shorter duration depends principally on their 
occunirig at the time when the Moon is nearer or further from her Apogee, the former being only 
of 387 revolutions in a Cedpa^ and the latter rooUing dSS'COJ times in a Zlaha ^ug. 

Elements. 

The Elements which are requked for computing the articles of the Luni-.olar Kalendar, are 
principally ns follows ; 

f'j The Sun’s mean place in the [Jladu Ecliptic called llavi Madhjjama Graha. 

The Moon’s Do. Madhyama Chandra Graha. 

2[> Iho place of the Sun’s Apogee in Do. calkd general!) his upper Apsis, or Ilai i (Tanga) 

3Ia?idoiha, 

The Moon’s Do. Chc?iJra j\IandocJta. 

, 6^1 The J^anansa^ or A^nna meaning the arc comprised between the Vernal 

Ecpdinoctial point (}>lesha Jyana) and the first in the Ilimlu S\<iertal Ecliptic. This 
latter Element is required for referring all the computations made cn the fixed, or Sydereal, 
to the moveable, or Tropical S[)here. 

Go The obliquity of the Ecliptic which the Hindus take to be constantly 2F. 

All these Elements are to be resolved by means of the 7Vrn, or Trairds' ica (more generally 
pronounced 7? axii/ca), the common rule of thiee; and are therefore, no otherw ise difiicuU to 
compute than on account of the immense dimensions of the quantities, with which the operations 
are to be ptiformed. lor all these we have the following data. 

( ) leiiinga Auronoinfrs allow something more for the length of the mean Tilhi, wiikh ncconiir.g to them is 
oi 31)g, 5 v, 40]^). V3:,, Vide pr.gc 172, 
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1^ The Sun performs 4320000 Ba^hanas or Sydore'il revolutions In a Maha yug ; aad in the 
same period of time there aie 1577017828 natural or Uhumi Savan days. 

The Moon — 57753330'' in the same period, 

3o The Sun’s upper Apsis — 387'" in a Calpa or 1000 Maha yugj which Calpa^ lliereforej 
contains 1577017828000 Uhumi Savan days. 

4» The Moon’s Apogee — 483203" in a Maha yug, with an additive Cijah or correction of 4 
revolutions in the same space of time, 

5‘> The Aranas or Equinoctial poIntSj called sometimes Cranii Pafas^ or Nodes of the 
Ecliptic — GOO Revoliidoiis (or LibratUms^ in whichever way it may please the computer to con- 
sider the Hindu precessional variation' in a Maha yu^, 

4'he revolutions of (he Moon’s ascending [Rahii the head') and descending Nodes {Kcfa the 
fail of the Dragon), which proceed in Antecedent la ^ are not required for computing the common 
articles of the Kalendars, being only wanted for Eclipses and Occultations. Of these^ hovveTer^ 
th^re are 232238" in a Maha yug, with a Bijah of 4'' as for the Moon’s Apogee. 

These clatas are thus presented, on a supposition that the reader is already Informed that a 
Culpa consists of 4320000000 Solar Svdereal revolutions, with a Twiliiziit, or Sand’ni of 
1728000 years — that this period contains 14 Manicantaras^ each of whicii contains 3084 18000 
years. That a Maha yug is equal to 4320000 years, comprehending/oz/r lesser yugs, or periods 
of conjunctions; viz. The Safya yug 1728000^^ (equal to the Sa 7 idhya which precedes the 
Calpa)— i\\^ Treta yng 129C000’ — the Devapar yug 864000-" — and the Cali yug 432300’'; 
of the latter of which, in the year of Christ 1822, there w ere 4923 expired; tiie 4921lh beginning 
On Thursday the 11th April of the said year, New St^Ie. 

That sort of time which the Hindus call Sani'a^ may be converted into degrees, ^c. by the 
following Table. 


Hindu 

expn-Sbion. 

Surriah Sidcihanta. 

Tellinga. 

Degrees. 

Designation. 

A Y< ar 

Sumrat sara 

Muua 

3GO’ 

12 Uasis or Signs 

^lonth 

Masha 

Masha 

30" 

1 Rasi or 30 Bagahs 

Day 

Dina 

Theidi 

V 

1 Bigah 

Hour 

Dan da 

Guddia j 

1' j 

Cal a 

Minute 

Vicala 

''iguJdia 

1" 

Vicala 

i 

1 

! 

Pranacala 


10" 

1 Prniiacala 

S ‘cond 1 

Castacaia 

Para 

I"' 

Castacaia 


Tiic time so expressed, maj b; con'erted into ^olxr Sydereal time br means of Table XVI. 


ItevolnGnns of iJie 
Sun, Mf't)n an ! their 
Ap'jgees in a Jla/af 
or a Cat£a, 


Of the Equinoctial 
points. 


The Cnlpa, Sar(!I,i, 
j\Iaij v\ .tiunr n^ 

V \'i; imtl 4 

3 periods. 


Saurn tiinr pressed 
iii degices, 




Strostidi 


Pr^c?pt, 


Rule. 
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Fxu^t Operitiov, 

For the Sirostidl Digona, 

Dijona. The StrosHdi Digona means (he number of natural days exnired from the beginning of the 

CalpUj or grand Astronomical Epoch when the Planetary motion commenced, to any proposed 
day. The rul« for finding that period of time, though necessarily operose, is easily txplainedi 

Precept. 


lo Find the number of Saicra years expired of the Calpa on that which is proposed, by 
adding together the which precedes the Calpa ; six Manwantaras ; twenty-stren Maha 

vugs; the Satya ; Treta ; and Devapar vugs. — Subtract the number of years employed in the 
Creation, which is 17064000\ and add to the remainder the years of the Cali yug expired : the 
sum is the Strostldi Digona in Saura years, 

Multiply the same by 12, and you have it In Smira months. 

So There being 1393336 intercalary Lunar months in a Maha yug, find the number due to the 
Strostidi Digona in months, which add to the former. 

4o Multiply the sum by 30, and you have the Lunar days or Tidhis, 

50 There being 25082‘252 superabundant, or Cshuija Tidhis, in a Maha yug, find the number 
due to those found by article 4, which subtract from the same, and the remainder gires the Strostidi 
Bigona in Bhumi Savan days. 

These five operations are combined In the following Example for the year 1921 current of the 
Cali yug. 


EiAMPLE I. 


Sam a years. 


S'lndhi or Twilight of the Calpa 

• m 

1728000 

Six Minwantarns - - * 


1850G88000 

Twenty-seven Maha yugs 

• w 

116640000 

The Satya yug equal to the Sandhi 

» * 

}7:sooo 

The Tr^fa yug . • « 

* 

1296000 

The Devapar yug • * 

m a 

86 1000 


Sum 

1972911000 

Subtract time employed In the Creation - - - 

- 17064000 


Remainder 

1955880000 

Add the years expired of the Cali yug 

m m 

4923 

Strostidi Digona in Saura years 

m • 

1956884925 

Multiply by 

X 12 

3911769846 


1955881923 


The same in Saura months 


23170019076 
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Saj 


For the number of Intercalary or Adlgah months due to the same period, 
A3 the number of Saura mouths in a Maha ) ug . . 51H lOOoO 

To the number of Adigah months in the same • • lo9.iJ S 

So the number of months above found • • 2317U01LU/G 

To the number of Adigah months sought 


1533333X'i34700l9076 

51b^0000 


add -f72 1 38 1689 


4o 


Number of Lunar months 


Number of Lunar Tidhls 


Multiply by 


2419^2003765 
X 30 

7257601 PZyfO 


5^ For the number of Superabundant Lunar days, and Strostidi Digona in Bhumi 
Savan da^s. 

Say As the number of Tidhls in a Maha yug « . • 1603000080 

To the number of Csha>a Tidhis in the same • • 250^52252 

So tile number of Tidhis above found • • 725700112950 

To the number of Cshaja 'fidhis sought 

250Sit 52 X " J"* ^'6 i t 


10'J3000U&0 


Subtract 


11356013175 


Stroslidi Digona in Bhumi Savandays 


711101091775 


Second Operation, 

For the Soota dina^ or feria on zohkh JalU the last conjunction of the hunusolar year 4923 
from the Cati yn^. 

The Strostidi Digona in Bhumi Saran or natural days being divided by 7 
7)7 14 40409 l77o( 1 02057727824 weeks 

and the remainder 0 being counted from Saturday as Zero (because the Creation 

is supposed to have been completed on Siindiy) shews that the Luni-solar y^ar 4023 ended on 
a Saturday^ which concurred therefore with the 30th or Ainavasya Tidlii of the Lunar month 
Phalguna of the said year \ and shews that the Vrathama Tidki or fust day of 4924 fell on a 
Sunday^ 

Article 4, 

Before we proceed any further j we shall consider (with a view to save time) the method 
Jiccordlng to which Tellinga Astronomers compute the Strostidi Digona in Bhumi Savan days, 
“without undf^rgoing the trouble of the preceding long process. 

Although ihe Precept disclosed in the 3d Article be the fountain head from which all other 
methods were derived, yet the extreme length of its operations has tempted modem Tellinga 
Astronomers to search for shorter Cycles wherein the ratio of the intercalary monih.s and 
superabundant Tidhls might be preserved, and they have accorvlingly computed that in ISOOOQ 
Saura years, there are exactly 663S9 Adigah months; and that in 13358334 Lunar mouths, 
there are 6270563 Cshaya Tidhis. This Cycle of 180000 aQords, therefore, a convenient propo. 
gitioa for computing some of the Elements with perfect accuracy, but from these are to be excepted 


So^ta »lu»a or last 
d.iy of conjunction. 


Tellinjri proccff 
istrobiidi. 
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Prcclfptj 


Rule. 


iShargana. 


Ite p«gUion of the Sun’s Apo^ep^ which (as we hare already hinfed) woresonlrat <he rate 
of in 517 Saura years, and the processional Tariation at that of 54^ in a year. These, there- 
fore, require much longer periods, and for this object the following method was found perfectly 
competent. 

Precept. 

1» Compute the Strosildi Dlgana in Bhumi sa>an days by the Sastra rule for the end of the 
last day of the Devapar yug (Tide Example I). This will be ii constant quantity, to which if you 
add the Ahargrana^ or number of natural days expired from the beginning of the Cali jug to the 
proposed Epoch, you will have the Strostidi DLgona for the same, just as if it had been com- 
puted by the long process. 


Example IE 

the Strostidi Digona for the last day of the Devapar yug be required, for the purpose of 
deducing therefrom that for the last day of the year 40^3 of the Cali ^ ug. 


Not to repeat what has already been done in the first Example, take the Strostidi in years 
for the end of the Devapar yug, as found tlierein ; which is 195588000 Saura years : proceed as 
before, and you will have the same in months 234705600CO. Hence for the Auigah months and 
Cshaya Tidhis, 


1 593336 1 705600{^0 

513100000 

Which add to the sum of months 


Number of Lunar monthjR 


Adigah months 721 38287 t 
23 170560000 


24191912674 
Alultiply by X ^30 


and 

Cshaya Tid. 

JG05000030 


725758260220 


Sub. — 11355989593 


Strostidi Digona in B. Savan D. last of Devapar 714402290027 
Now this quantify 714402290027 B. S. days once obtained, becomes a constant number, which 
combined with the Tellinga rule, will serve in future for finding the Strostidi Digona of all Epochs 
which do not ascend higher tlian the beginning of the Cali yug. 

2f; For the Ahargana^ or time expired from the commencement of the Cali yug to the end of 
the year 4923. 


Say As the number of Saura years In the Cycle -- - 180000 

To the iiuniber of Adi^ah months in the same - 

So the numl)er of \ ears of the Cali yug expired - ** 4923 

1o the number of Adigah months sought which add 

66389X^921 . . - 1815 

180000 

Then multiply 4923X12 number of months . - add 59076 


Number of Lunar mentlis sought 60891 
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For tlie superabundant days. 


Say As the number of Lunar months, (see data, page 77) • 13358334 

To tlie number of Cshaya TiH his in the same - - - 6270503 

So the number of Lunar month*^ expired • - « 60891 

To the number of Cshnya Tidhis sought 

62705 63X60891 ^ ^ 28582 

13358331 

Multiply the number of Lunar months 60891 by 30, it is « 132G730 


From ^luch subtracting the Cshaya Tidhis you hate . 1798148 


the Akargana for the end of the year 4923. 

So For the feria of the last conjunction in that Luni-solar year. 

Divide the Ahargana by 7)1798148(255342 

with a remainder of 2 which counted from Thursday) as Zero (because the Cali 
yug began on a Friday) gives Saturday^ as we found by the Sastra rule. 

4^ To deduce the Strostidi Digona for the same day from the preceding operations, 

B. S. Dayif. 

To constant number 714402-96627 

Add Ahargana 179814S 

Strostidi Digona in B. ^avan days . 714404094775 

The same as found by the Sastra rule, the remainder of which, after division by 7, must be 
counted from Saturday as Zero, as before. 

Independently of the method for finding the Ahargana above disclosed, there are shorter 
Cycles used in Tellingana, one of which will be wanted for resolving the place of the Planet# 
by means of Vavilala Cuchinna’s Tables ; and a much shorter method will be shewn in a separate 
Note inserted at the end of the Memoirs, but we shall postpone noticing cither until called for, 
in order not to crowd unnecessarily the matter on the reader^s attention. 

Article 5, 

For the Hindu Solar and European data of the Sooia divM or feria of the lait conjunction 
of the year 4923 of the Cali yug. 

Means were giYon in the first Memoir for finding the European date of any assignable Hindu 
Solar day ; and to these we shall have recourse for finding that of the Amavasya, the Soota diua 
of which we have computed in the preceding Articles, 

The duration of the Solar year according to theSurriah Siddhanta being 265*^ 15.^ 31^ 24' 

multiply the same by 4923, and subtract the Sodhyam i^subtractire cq^uation) 2'^ 8^ 51^ 15^^ the 
remainder will be the Solar Ahargana sought. (*) 


Soota (lina. 


Ilinfln S^lar antJ 
European dale uf 
tile Souta diD2, 


Sotar Ahargana for 
Chattrnni <iud pre- 
cediiit; taunth 
gvnt. 


(*} The Ahargaaa may also be obtaiued with less trouble by means of Tabic XLYH/part 2d, 
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For llie posi- 

tion of it.? bt'c'o- 
ninc of ihe Soli^ and 
Fjuni.soiur je.'irs. 


W, C. T. P. i. 

This Element '.'III he - • • . • 179S1G6 [43 33 7 vq 

r^ei^ioct the fractioiij end subtr:ict the Lin:-solar .ihirg.itia corjtp’it'' * 

at Article 4 • - - - - . — 17r,dl4S 


DIiT'Texco ^ * iS^’avs. 

But by the respectire Precepts, the remainder of the Solar Aharjana after dividoii bj 7, Is ta 
be counted from Friday ; and that of the Lnni-^oiar from Thurid:nj^ therefor'' when the Solar is 
<h<' greatest of the two, one day is to be added to, and when least subtiactiu ficm, tin* diherence. 
In the present case, the interval should therefore be incrtaied by an unit, wLlcI: mnLe*? it 19 dajs. 

Now the remainder of 17GSIG6, after dirlsion by 7, being 6, the same b ing rountej from 
¥ Ad^j, gwes Thursdai/ ; and by the rules formerly delivered, will be found to f.d I on April 
nth, A. D. 1S22, S^clerealj and (and on account of tlie fraction 43" 3S 7*’ VI'* widen exceeds 
30) on the 12th, Civil account. Subtract therefore 19 daj 3 fjora lltli April, and we find 
Saturday, 23d March N. S, the Svderoal dato of the Soota dina sought. 

V» e now want the Civil and Sj dereal date in European expression, of the 1st day of the 
Solar month Poongoni, A. Cal. 4993, for which referring to Table III, we have 

T». « T. P, 

Ahargma Ist Chaifram Rbove found ^ , 17981G5 A3 34 7 

Subtract absolute duration of Poongoni ^ 30 20 21 2 

Ahargara Ist Poongoni A. C. 1923 ... « . . ITti’iOd 23 17 o 


and the sum of days after divi^^ion by 7, leaving a remainder of 4 to be counted from Friday, 
indicates Tuesday the Soola dina sought. 

L'sing, thereforp, any Kalendar, and counting "0 days brxkwards from (he Ilia April, we 
fad Tuesday the 12th March inclusive, (the 11th being the last day eapirod;, which is the 
S' dereed dateof the 1st Poongoni European account. 

Again, the fiacfion 23' 17’ 5” (below .30) shew? that on the beginning of (hat month (he 
Sydereal and Civil account coincided, and since the 1st Poongoni fell on the 12!:; Mh! ch 
ana the I.uiii-soiar Scota dina on the 23d, it follows that the Solar date sought is liio ]2t]i Poon- 
goni, and that the Sydereal and Civil account coincide ; aliho’ on acccunt cf (he fraction of the 
Solar Ahargana for 1st Chaifram 4924 ; 43-' 37' 57^ (above 30) the Sydereal month is of 30, the 
Civil is of 31 days. 

The date of the last Jmavasya, 30th Phalgunaof the year 4923, is therefore, Saturday the 
1 Mh ; and that of the Prathama Tidhi, the 1st of the Lunar month Caaitra 4921, Sunday the 
13th Poongoni of the SoUr year 4923. 

file following Elements are, therefore, all computed for the 12th Poongoni, 

^ ^ cidierence wnl be found between these results, and those which would be obtained 

if the Eiemeati of tlie Ariah Siddhanta ^tiiose of the Solar Kalendar) were to be used j for the 
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Alargana for ilie 1st Chaitram of the Solar year 4CS14, on those principles, d. c. t. f, 
insttrd cf (4') 43' Z?/ 7% \^ou:d he - - • « . ^4) 20 50 

From which subtract Root for Poongoni, Table III, column I, « . (2) 20 21 2 

The Root of Ahargana Ist Do, • - • , (1) 59 5l 28 

wruld bo Mond'iy^ Sidereal account, instead of Tnenla?/^ found br the process of the Surriah 
SUhU.anta. But on account of (he fiacticn 50^ 6P2S“ (excecclln^ 30) it >you1c 1 be Taesd/^j 
eVrf/ account, Tvhlch v.o have before found to fall on tlie 12th March 1SP2, The con'^cqucnce 
would also be, that the S > dercal rnot'.lli of Poongoni 4923 would count one daj more than the 
Ciyil one ; and that all the Civil dates in the said month would be one day in advance of the 
S; dereal account, Mhicli is not the case in the present computation, 

AVe have thus been obliged to suspend the computation of the moan Elements, from the 
necessity of fixing the date of the Lunl-solar Soota dina according to the Solar Kaleadars^ 
wltliout w Inch it would be impossible to determine the circumstance of the intercalary and 
expunged Tiding, in the CLaudni Faachangum, We shall now resume it in the following 
Article, 

Ahticle 6, 

Tninn OnuATiojr. 


For the Ravi Madly am a Oral a or mean place of the Sun in the Hindu Zodiac. 

• * t g w 


e) 


AS^0C00XTM404C9:775 

I577irr7si'.8 


11 9 26 36 37 


Fourth Ofcr^tiov, 


For the Chandra Madhynma Gral.a^ or mean place of the JJeon 


in Do. 


577:).31S6X71 ‘4nT.9'7T5 
1577i>J 7 


11 21 15 34 24 


Fifth Operation. 


For the place of the Bavi Titv^n Mandocha^ or Sun’s Apogee 


in Do, 
a Cal pa. 


X71 ’ 'OU.O'TT 5 
1377917^^8000 


2 17 17 17 54 


(*) The form in which 1 p-e^fut thi'-e cxpre-io.is his been obje.’ted to :is ^ h> for ^rne- 

raby a quantitN placed on the s'ute of an Lq la'/mn of thi- sort, a remain] rr : hut a difl'erent di.po. 

s’tiou of the figures would hare prrjdrxrd the rciider c^ e, an 1 the results when rcfe-Ted to are more readily 
found wimii clarsed in order after iho e\[ rcs'-i-u's, Mr. Sair.uel Uavis ha^ fulUiwed the laine notalioa without iti 
Ijeiug ttbjectcu to in Europe, I reh on the ta:ac iudulgence. 
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Sixth Opeci \tiov* 

For the place of the Chandra Mandocha or Mooa’s Apogee in Do, 

■ •turn 


48S203XT14404 094775 

Correction of Bijah 

4X714404094775 

15l7L#17S2y 


. 7 2 67 26 12 

add 0 1 38 27 10 


SeTENTH OfERATIO?!, 


7 4 36 63 22 


For the ^yanansa or Ayana Bfi^ahs, (*) 
Revolutions. F.irti, 
(271650) 


600X71440409^775 


1577917bi;ti 


and 8 
— 6 


683742 or 

• / # ar 

6 8 4 57 


6 8 4 67 

X 3 


8 6 8 4 £7 


10)6 18 2 4 14 51( 0 19 60 25 29 
The Ayanansa on the 12th of Poongonl of the Solar year 4923 of 
the Cali yug, being the day of last Amarasya (conjunction) of the 
liuni-solaryearof the same denomination, is therefore * ^ 0 19 50 25 29 


(•) I canHot dismi« the operation for finding the yt^anons,, the most important Element of Hindu Astn.n.my, 
la as much as it is the Eqnafion which transfers all (he computations made on the Sydereal, to the Tropical Sphere, 
writhont offering a few words on the formula used iathetert, and the view which modern European Scholiasts 
have taken of the theory of that Element, in w hich some differ very materially. All that the Surriah Siddhanta 
•ays on the Ayauausa, is compri.^ed in the following few lines, in reporting which I use Mr. Davis's version, 

“ The Ajanansa moves Eastward thirty time, twenty in each Maha jug. By ffau, number (600) multiply the 
“ Jhargana, and divide the product by the number of Savan days in a yug, and of the quotient take the Bhuj» 
“ (snpplemcnt to or excess over 180 ), which multiply by 3, and divide the product by 10 ; the quotient is the 
“ Ayanansa. -(Vith the Ayanansa correct the Grab., Cram, the CA'Anyn, C/mradala and other requkite. to find 
ihe Pushti and ihe two Vibhuvas. 

“ When She Curna (Hj potheouse) is less than the Surriah CL' kya (the Gnomonic Shadow of the Situ) the Prae- 
Chacra, moves I'.astward, and the Ayanansa must he added; and wlicu more, it moves Westward, and the 
** Ayanansa must be subtracted.’* 

Tbe cumnentarjr on to say, “ that if the Sun’s true pface (Sputa Grahn) computed by the Aharganm^ be 
less than that found by his Gnomonic Shadow, the Ayanansa must be added (and vice versa). In present time* 
•* (adds llic Tikfi) the Ayanansa is added.” 

From the above passages the modern Hiodu Sastros (and Mr. Davis after them) conclude, that the Equinoctial 
|>oiats are considered in the Surriah Siddhanta, as libraling from the 3d degree of Min , to the 27lh of Meska Y"; 
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NoTt. — ?ince the Equinoctial points complete revo! alien.; r^OO iini^s "n s. TT-hji rn:', rnd 
duiinj; f ach, pass through a space equal to four times or Uo' of wli.ch 3-ll)ths 

of 3S0% (its ^\^o’e circumference) the remain-ier, of the pr^ cecl 'g op.^ralion, after scLlraciing 
the Bhuja^ is drawn into Now for the annual variation, have accort'ing to former Pre- 
cepts revolutions, equal to exactly, ficnee, for finding the Aya- 

nansa at any particular time, the Sastra rule may be dispensed with ; for it needs only be 
remembered that the fixed and moveable Solar Zodiac, are supposed to liave been coincident at 
the expiration of (he SfiGdth year of (he Cali > ug; and that (he Equinoctial points have a retrograde 
motion of b P in a Sidereal }ear, Theiefore, to find tlie Ayanansa for the end of the Solar year of 
the Cali yug 4C2.3, wo have 4923— 3G00r=I 323, and 1323X54'^:z=19'’ 50'42\— This result differ* 
from that foun l by the 7th Operation by 17^^ 31*, but t!ie latter was for the end of the hunusolaiT 
and not the Solar year 4923, which began 19 days later. True it is, that this difference accounts 
only for 2^',8 : but the Telllnga Astronomers are contented to use the Druva or Epoch of the 
year 3G00of the Cali yug for common computations, because they' generally neglect the second*. 
One thing is certain, liowever, which is, that if at the end of the sc Id Solar Sydereal year there 
was truly no A\ananti (as they suppose), th{dr method is more secure tlian tliat of the Saslras* 
The Table XXXV of this collection has been constructed with reference to the Dr^ra. 

For tlie period in time of the revolution of the A) anas we shall observe, that as there are COO 
Baghanas (^^or so they are called in the Varasanhiia) in a Maha yug and of Saura years In tlie 
same period 4320000, it follows that one Baghana of the Ayanansa is equal to 7200 years. The 
Hindus divide that period into four quarters, called Fadahsj during the first and fourth of which 


and from the 3d drgroe of Can^a Itl, to the 27 th of Tula ii, of (he fixed Irdinn F.rliptlc; for Umust not be ima* 
jined thaf this conclusion onc^hiated with (he gentleman above quoted; the sn'7ir Iiaviiig been di.slinrtly explained 
to rae in Madra-i by the College Sastra (an aide and aged Ndtiye A^t^o^lumer) in the jear 1814, which is more 
than 25 years after Mr. Davis had written his tract. 

The exact meaning of the word Prr.c Chacra used in the Snngscrrte text, is not sufdciently know n to me to 
draw any sa'.ivfactory conclusion therefrom ; hut the term C^iacra clearly means a tc/iecl or circle, and if in the 
present case it may be taken in the sense of an Epicycle, it w'onld not he a forced inference to coniidcr it as one of 
a R.a'’i *3 to 27* of the Deferent, who^^e center would lie at the rquinoctial point, revolving; on itself, and 

throu:t:h which th" li.ie of RLshis (that which is supposed to pass through the center of the ^rcat Orb, and to 
be Qirecjfixl tov.au’s certain Stars of tlie great Bear; and at which the four fixed and moveable Souir and Lunar 
Z-jdir.cs ctancide after certain revolutions of time) should in the plane of the Eciipvic, If su- h a scheme 

could beadroittel, it would not be difficult to comprehemi Iiow a point in the Axis of the movcahle Orbit, 
revolving in tn? Fpi^vtle and proceeding from the point of coincit.ence tov/r.rd? the East, might after 1800 year* 
(oae Padab, or quarter of the Ayaniesa) reach its greatest Eastern Elongation, equ’ l to 27'-' of the Deferent, t' cn 
teem to move during 1300 sears inuie m anlecttlcntia^ nuer which it wenld again fail in the line of the Ri:!d 5 , 
in a point of superior conjunction when tae A^a^an^a would again be equal to Zero; from y, liich, a^ter pns'icg 
thraagh its greatest Western Elongation, it would proceed in consequentia, and in a complete period of4X 1^00, or 
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the CraniUVaia Gaft Is acldltirej and ceusequentlj the Ayaaansa is increasing, and during the 
second and third decreasing. 

The obliquity of the Ecliptic is supposed to be constantly 24* ; and It must be a matter of 
astonishment to perceire, that those who were able to discorer (though imperfectly) the pre.. 
cessional rariation, should not hare eren suspected the diminution of the former. 

There remains now to explain the word Bhitja^ which was used for the first time in the last 
Operation ; but of which we shall make frequent use in the sequel. 

The Bhujai^ always undeigtood to be the supplement of an arc of 6 or 12 signs, or the dif-^ 
fereiice above 6 signs, and below 12 signs, if the arc exceeds 6 or 9 signs ; thus : 

1. If the arc exceeds 3 signs - Subtract from 6 signs. 

2. If it exceeds 6 signs . . Retrench 6 signs from the arc. 

3. If it exceeds 9 signs - - Subtract the arc from 12 signs. 

All Hindu Tables and Rules are adapted to these Rules. 

Ihe mean Elements being thus computed, they are, w hen collected in one rieir for reference, as 
follows: • • / // ffl 


Sun’s mean place i21Ii Poongoni 4923 

- 

11 

9 

26 

36 

57 

Moon’s Do. Do. - . * 

- 

11 

21 

15 

34 

24 

Sun’s Apogee Do. « 

- 

2 

17 

17 

17 

5 1 

r.Ioon’s Do. Do. 

- 

7 

4 

3j 

53 

22 

Ayanansi Do. 

- 

0 

19 

50 

25 

29 

Obliquity of the l^cliptlc 

- 

0 

21 

0 

0 

0 

Iiall iio^v pass to tha computation of the true, 

or Spu/a Elements. 





7200 jear9 from the outlet, and after having revolved through an arc equal to IGS decrees of the Deferent 
(SfiO of the Epicycle) return to its original point of coincidence. 

A similar notion occurred to the Arabian Astronomer Tebith-Ben-Chora in the TXth century, when heaftempterf 
to account for the change in the obliquity of the Ecliptic (unknown to the Indians, v.ho iihvavi take It to be 
Sr) and the inequality of the prcceasional Tariation. He supposed an Epicycle at the Equinoctial point and found 
with reference to it that the Stars sometimes appeared to move ioicard^ the EaJand at others towards the TVest, 
with unequal Tclocilics ; that doctrine was victoriously coaibated by llliciuholdub and Regiomontanus ; neverthe- 
less, by an Iiypotheiils much resscrabling it, it so happens that the small (jiiaiiiuics of the 2ii/lation of the Earth’s 
Axis, have been rcjolved by our ov<n Astronomers during the last century. 

But what leads me te abandon this hypothesis, is, that I perceive no %Uiere in the Hindu doctrines, any trace 
of a variable motion in the Equinoctial points, which, whether the Cranii-Pata Gaii (literally the motion 
of the Nodes of the Ecliptk') be cons;dered iis a libration or a revolution, should be felt [larticularly, cither 
at the limits, or the Eastern and Western Elongations ; such a notion being especially inseparable from that of 
an Epicycle, Nor can it be ascribed to ignorance on the part of the Hindus, who have shewn themselves to 
b3 fully aware of the effect above adverted ta in their theory of the Anomalistic Equation, where they increase 
or decrease the Radius of their Epicycle, as it is supposed to approach or recede from the Sizigies, and take 
their EondAi-ansai (EpitycuUr degrees) equal to Zero, between Sama and Vishuma (odd and even), i. c. at 3 and 
9 Anasialy, 
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Articl* 7, 


For the true Elements and the Amavas^a and Fraihama Tidhi of the year Cali yug 4523. 

In eliciting the true Elements I shall follo\r the course of the Southern Hindu Astronomers 
in their rarious contn?ance3 for saTing as much labour as possiblcj consistently with correct 
deductions. Sereral of these methods are new to Europeans. 


Eighth Opfration, 


For the S ini's true i:dace in the Hindu 1 

Zodiac j or Sputa Gralia* 




• • / 

// 

Subtract the ©’s Madhyama Graha 

- 

11 9 25 

57 

From the place of his Apogee (Alandocha) 

- 

2 17 17 

IS 

Manda Kendra or Argument of Anomaly, 

- 

3 7 60 

41 

From which subtract 

- 

6 0 0 

0 

Bhujah or supplement * ^ 

- 

2 22 [9 

19 


or S2' 

9' 19'' = 559" 

With S2® refer to Mara can da Anomalisfic Table (Ravi 

Pliala, Table XXV.) 



take for S2’ 

2* 9^ 

18" 


83 

2 9 

36 

And for the remaining 9' 19* 


IS 


Vicala. 

Cast, 


Say CO : 3j9 ” 18 ; — = 2 

47 


which last fractional part 47^" exceeding SO", merge into 

the vlcalas and take 3. 


Equation for 82* 

- 

2 9 

IS 

Fractional part « - - 

- 


3 

Alan da Pdiala or Anomalistic Equalion 


2 9 

21 


Now this Equation being additive for tridnighr, the apparent time, or instant of th.e Sun 
being actually on the other IMcridianj must be somcwliat later than the mean time of midnight, 
or xTheii his moan place answers to the Meridian. The Equation due thereto (which always depends 
on the Sun’s Anomalistic Equation) is what the Hindus call Arca~Bahoota Snviscaraj or Area 
Bhaguhala : for the correct resolution of which 


The Suu’s true 
place. 


A I ra-T*r>f'octa Sun- 

t)i A3bagaM)ol«i, 


(») Mr. Davis having demomtratfd that Mararandi's conv[ructcd by help of the Trigonometrical 

Tables of he has investigated the theory, it ^voll!d be for me to prolong this paper by using the 

Pindas instead of the Equations. Tho^e, however, who may be dcsiroas to practise the long procesi, will find in 
T^blc XAXI a canon of bices, cosines, and versed licci, wiiica has not ) ct appeared in print. 
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Tlic Siarstroo 
uu>tiaa. 


The ?»Ioon'K true 
yJace, 


Say SrO* '•fTclution through tl:c c^i'^rnal Circle or 12 D 5000 * 
5^^' 8"' Siva’s me :’ a met ion in 1 (hy - 35 18 

So Equation due to 82’ (2’ 21'') . 7753 

21" The Area B’-.-'-iba’a. (*) 

Sja’s m^ars Lon^ituda - 11’ 0* 2'/ 37^ 

I^.laada P'inli - • 2 y 21 

Area Eiiii^dLala - - 21 


Sun’s Sp\iia G/a'in, or tin? rtice for 

apparent miduii^at at Lanca n ii 35 ly 


Ninth Opia^tion. 

For Sun's true motion or Sputa Onfi, 


The Sun’s mean metion in one day being 59-3-2 y ith the Bhujah of Manda Kendra found 
before 82’ (Bth Operation), referring to Table-^. in the column of difierence from moan to 


true motion, you find IS' ; uAd as the difTer^nce for one drg 

rcG is only 

^ ; 

the quantify due to 

10' 17^ mRy be neglected. 





Tabic 1. O's mean motion in one day • 



5f)' 

' 8^ 




+ 

18 

Sun’s Sputa Gatl 12‘h Pocngenl * • 



59 

25 

Tenth OprR\Tny, 





For the hJeon's true pl'ice, cr Sputa GrciJia, 




From the place cf the Moon’s A cogee 

7* 

4* 

oV 

53" 

Su b t rac t he r Lhu, r. jr-a m a G i a h a 

11 

21 

15 

34 

Chandra ATanda Kendra or /rgument cf Anomaly 

• 7 

13 

20 

19 

From which retrench 

G 

0 

0 

0 

Bhnjnh, or distance from Perigee « » 

1 

n 

20 

19 


or 

43 

o 

d 

1 — 1 

19:^:1219'' 

T7ilh 43*5 referang to Table XXV , you find 





for 3‘ 

27' 

26'' 


^4 + 

3 

SO 

54 


DiiTcrcuce 

3 

28=: 208’ 


Tb-n ssy : 60 : 208" :: 1219" ; — l' lO* 25* 

60 

and for second duTorence 

: 350* : 208"^ ;: 3* 27^ 26^ : —10 cicalas. 

12446'^ 300 


(•) In order to save the trouble of these cotnpatatinns, the Hindus generally take the Sun’s Area Bhag«Vbala to 

be the 35:ih part of ib Anomalistic Equation; thus 2l\ anil the Moon’s 4' 47’ difference 4^ 

30o 27 ’ 



Hence, Equation for 43* 
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Ist Equation 
2d do. 


3 * 27 ' 26 * 
1 10 
19 


Maiada P^hala or Anomalistic Equation subtractire - 3 23 55 

For the Area Bhagdbala or Equation of the Moon’s place from mean to true midnight, 
say ; as 360" ; to 2" 9' 21^' (5un^s Manda Fhala, 8th Operation) :: 13“ 10^ 35 " (Moony’s mean 
motion in one day, 11th Operation) : 


, j/ 'zV'yys^ 10' 35''__ 
300" 


4 ' 43 " the ArcaBalioota Sumscara, depending on the Sun’s Anomalistic 


Equation, from mean to true midnight on the 12tb of Poongoni, additive. 
Thus we have 


})’s Madhyama Graha 

• 

• 

11" 21® 

15' 

S4» 

^landa P'hala * 

- 

- 

fubt. ~ 3 

28 

55 




11 17 

46 

39 

Area Bhagabtia « 

- 

• 

* + 

4 

43 


Moon’s Sputa Graha or true place at apparent midnight 


pn the 12th of Poongoui at I aiica . « IX 17 51 22 


Eleventh OrEiiATiojr. 

For the Moon’i- true motion or Sputa Gciti. 

The Moon^s mean motion in one day is 13' 10' 35'' ; and her distance from Perigee is 1* 13* The Moou'i trac 

motion. 

20' 19" (10th Operation) or 43' [20' IT". 

'With 43* referriag to Table XX , \ou find 

For 43" - . 50' 4S* 

44 - . 49 46 


Difference 1 2 

Then jay ; 60' ; 20' 19" ” 62"; = 30' 39* or 31". 

DU 

We hnve therrfnre ^’s mean motion in one day - - 13* IC/ 35" 

Equation frr 13" • . . . * 50 48 

Proper. ion-d part - . « 31 

Moon's Sputa Gati or true motion on the 12th of Poongoni -14 1 54 

Tm'flfth Operation. 

For the true distance and relative motion or VuJrca Indoo Graha and Galt, 

0’s Sputa Graha - - - - 11" 11® 36' 19" 

D’s Do, Do. - - • - . 11 17 51 22 

Scob-yi-Arca [ndeo Graha, or distance at midnight 
the Moon hating passed the Sun. 


True rfistance and 
relative Diotiuo, 


6 15 3 
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f y 

0N Gati i • • - 50 ^6 

Do, Do. . - - - 11 1 5t 

Sooh.vi-Arca Incloo Gatl, or relatlre raotioa • 13 2 23 

which relatiTi" raotiou is tlie Element of the Sputa TidhI ; or true Lunusolar daj due to the 12tli 
Poon^oni 492-3. 


Arca^Taloo San^a- 
Bi.t, or Durjji’Q, 
True couJuQCtloii. 


Thirteenth Operation. 

For the tunc due to distance or instant of Arca^Jndoo Sangama* 

The true distance of Sun and Moon at midnight of the 12th of Poongoni complete, or 13th 
commencing, according to astronomical reckoning was (preceding article) G® 13' 3"', and the 


relatire motion 13* 2^ 28^, saj therefore \ 13* 2' 28'' \ 60^ 
The time sought iz: 28’ 45^ 32^ 


G® 13' 3" : 


60X " 3^ 

IJ® 5;d 


Bat the Moon had passed the Sun when it was true midnight at Lanca, and the notation of 
the Tidhi requires the knowledge of its juxta position to Sun rise (Art. 2, paras. 9, 10 and 14' ; 
therefore to express the time of conjunction in Solar time where midnight falls on the 45th guddia, 
Subtract therefrom time due to distance - • - 23 45 32 

True Amarasya after Sun rise of the 12tli Poongoni current . IG 14 28 
which marks the instant when the last or Puvurna ni Tidhi of the Luni-solar mouth Phalguna 
ended y and the Praihatnu Tidhi of the ensuing Chailra be gars. 


Kotitlon of the Tid- 
hi in the PaochaQ- 
gea.. 


. Fotdtlon of the Tidhi in the Panchangiim, 

We have seen, Article 2, para. 10, page 72, that if a Tidhi happens to commence offer Sun 
rise it is accounted to belong, not to its proper concurrent Solar day, but to the following one; 
therefore, although the present Tidhi was almost entirely spent in the 12th of Poongoni, yet it is 
to be coupled with the 13th, and so it will be found in the Patra for the Luni.rolar year Cali 
yugam 4923, bettause the Solar mouth Poongoni having begun Lefoie Sun set, i. e. at 23* 17' 4*' 
(vide Kalendar) the Civil and Sydereal accounts coincide during the whole month. 


Article 8, 

Hindu G nomonic9» 

All the foregoing resolutions are confined to the Geographical position of Lanca, which i« 
supposed to have neither Latitude nor Longitude, a primary process which in all cases is indispen- 
sable when using the Rules of the Surriah Siddhanfa. The object of the present article is, to 
shew what (hose results would be at any other place not under the Equator and first Mericlian; 

and for this purpose the Hindus have recourse to the Tropical or moveable Sphere, supposed bj 
some to be that of their primitive Aitronomj. 
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CorsM^nn^ of what innporftnce the theory of Gnomonics is to Iltridu Astrondwr, it is sur» 
pr'sin^ that so little shouKl hare been written upon it bj European commentators ; for although 
hir. Daii'. Inis resoWed some of its Problems with his usual sagacity, yet he has gone no farther 
than his own immediate purposes required. In order to 611 this chasm in our present stock of 
information, 1 ha^e collected in this article every case that appeared to me of importance; but 
if I have omitted any, the ingenious reader will easily supply the deficiency, by drawing Corol- 
laries from those expounded in the Examples, 

Although the present article professes to treat only of Gnomonics, yet I have found it 
expedient, for the sake of arrangement and expedition, to dispose along with what strictly 
relates thereto, of those Problems to which Gnomonics are auxiliaries. 

The theory of these Problems rests of course, on Plane and Spherical Trigonometry, and 
every case expounded In the following pages is exclusively resolved on Hindu principles, and by 
help of Tables of their own, the formulae of which will be found annexed to Table XXX of this 
collection. 

An account of the terms used in Hindu Tropical Astronomy and Gnomonics being indispen- 
fiable^ the names of the principal Elements are defined and explained in the following list* 

DxflNlTIOffS, 

Sanku, or Sunka — The Gnomon, 

Cidhya or Chaya — Its Shadow. 

Pdlabah, or Vishama Chaya — The Shadow of the Gnomon at mid-day, when the Sun is in th# 
Equinoctial points, 

Vishama Carna_Tho Ilypothenuse of a right angled triangle formed by the Sanku and the two 
sides of its Shadow under the preceding circumstances. 

Madhyama Chaya — The mid-day Shadow at any other time of the year. 

Sama-Mandala-Cnaya — The Shadow when the Sun is East or West of the Gnomon, 

Cranti Mandala — The Ecliptic. 

Cranti Buguhs — The declination of a point of the Ecliptic, 

Nari-Mandala— The Equator. 

Sayana Celestial Longitude considered In the same manner as that of the Europeaai. 

Vieshipa — Celestial Latitude. 

Seva.desa.Paridhi_A circle of Longitude in any giren Latitude. 

Agra — The Amplitude. 

Katansa, or Nata Bagha— Zenith distance. 

Cshetija— The HorUoa* 



Description of the 
Sunku ur Gnomon, 


Its cuDstructioQ* 


Difision*. 


Dimensions of the 
Equatorial circle, 
and parallels uf La- 
titude, 


Katio of the diame- 
ter to the circumfe- 
rence. 
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J^agna The Arc of the Equator trhich passes oyer the MerlJlan la the same time Mrith each SIga 

of ihc Ecliptic, 

Madliyama La^^ua — Mean Do. that of Lanca, the same Arc which rises abote the horizon with 
each Sign of the Ecliptic, 

Uiiagna — The Lagna of any particular place, being the Arc of the Equator which rises above the 
horizon of that place, in the same time that each Sign of the Ecliptic rises, 

Dliiarda — .Half the day. 

Ratri Arda — Half the night. 

Jya or Jaya When connected with the name of any Element means its Sine. 

Paramapa.Cramajaya The Sine of the greatest declination of a riaiiet. As the Hindus fak<? 

the obliquity of the Ecliptic to be constantly 24", the above term when referred to ih® 
Sun, means the Sine of the obliquity. 

Section I, 

The Sanku is a strait Rod, Pole or Pillar of Stone, such as we Inyarlably see placed in front of 
every Pagoda in India, placed perpendicularly on an horizontal plane. The Hindus trace a 
Meridional line by describing concentric circles from the point on which the center of the Pillar 
is to rest on the ground, precisely in the same manner as Europeans do. 

Whatever be its height, the Sanku is divided info 12 angulas, or digits, and each angula 13 
subdivided into 60 vinculas. It thus serves as a scale for measuring the Ch'hya or Cha^a, the 
length of the Meridional shadow • and a Roci is accordingly made of the same dimensions and 
divisions for that purpose. 

In marking alternately the points where the fop of the shadow cuts any of the concentric circles, 
they chuse the time of 5, 6 and 7 dandas (or Indian hours of the mnria account CO to a r]n>) 
before and afternoon : This being done the arcs are bissected ; the Meridian line is traced, and 
the four Dikas, or cardinal points ; with the Dikas^ the four intermediate divisions are easily 
determined. 

Before entering into the resolution of the Problems which depend on the length of the Meridian 
shadow, it is proper to enquire how the Hindus compute thr dimensions of the Equatorial circle, 
and thence those of the parallels of Eatitude of any given place. 

Of their manner of resolving geometrically the ratio of the diameter to the circumference of 
a circle, I never saw any Indian demonstration: the common opinion, however is, that they 
approximate it in the manner of the ancients, by exhaustion ; that is, by means of inscribed and 
circumscribed Polygons. However, a Native Astronomer who was a perfect stranger to European 
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Geometry, gare me llie well known series to w/zeV (*) being the 

ratio of the area of the Circle to the square of its diameter, or that of an Arc of 45’ to Radius 
unit, — and 4X(^ — i+y equal to the circumference, the diameter being 1. This person re- 
duced the fire first terms of the series before me, which he called BagaluAnoobandUy or Bagah 
udpovacha ; to shew that he understood its use. This proves at least, that the Hindus are not igno- 
rant of the doctrine of series ; but I could not understand whether he pretended to make 
out his ratio of the Earth’s diameter 1600 to Equatorial Circle 5059 (that which he used in all his- 
computations) by means of these expressions. 

Be this as it may, it is certain that according to their Trigonometrical Tables, the Radius, or 
Sine of 90° being equal to 37’ 18' (f), the diameter would be to the circumference as 1 : 3,141 36, 
Szc, (J) so that dividing the diameterof the Earth Info lOOOyojanas, it would give the Equatorial 
Circle 5026,176 yojanas. But it is somewhat singular to observe, that they should have pre- 
ferred for constant use another ratio much less accurate, by their own account. 

Dividing the diameter, as before stated, into 1600 parts, and multiplying the square of that 

number by 10, the root of the product ^ 10X1600—5059,6 yojanas gives the dimensions of 
the Equatorial Circle, Or taking the ratio as 1 \ ^ 10, otherwise 113, 1619, &c, they have the 
same 5059,04 yojanas, — In all calculations of the Hindus that I have seen, they content them- 
selves with using 5059jo, which is somewhat nearer to their Tabular ratio : but in the following 
calculations I have used the mean or 5059,3, which difference, however, is of littk* importance, 
considering tlie means that are used for determining the Palabah, the principal Element, 

Sometimes when the Almanac makers pretend to be very accurate, they divide the diameter 

i-i 

into 20, COO parts, and then using the above formula V lOX -0,000 they have 6283 for the 

(*) I owe the following note to Wr. H^^nc's favour, “ The Hindus never invented this series ; it was cninmu- 
“ nicated wiih ni.any others, by Europeans, to some learned Natives in modern times. i\Ir. Whisb sent a h-t of [he 
“ various methods of demonstrating the ratio of the diameierand circumference of a Circle employed by the liindiis 
“ to the Literary Society, being impressed with the notion that they were the inventors, I requested liiin to i:.ake 
“ further inquiries, and hib reply was, that he had reasons to believe tbeni entirely modern and derived tro;n Lunj- 
peans, observing that not one of those who used the Rules could demonstrate them. Indeed the preteinjions of the 
“ Hindus to such a knowledge of Geometry, is too ridiculous to deserve refutation,” I join in substance in Mr, 
Hyne’s opinion, but do not admit that the circumstance that none of the Sastras mentioned by IMr. Wliish, who u-ed 
these scries could demonstrate them, would alone be crniclnsive. It cannot certainly be denied, that the inventors 
of the system oi Iliudu Astronoui} possessed a knowledge of Geometry which their successors have not cntucly 
preierved, and if we bring the question home to ourselves we are compelled to acknovt ledge, that thousands (evco 
among the well informed) use La Place's formnlx without understanding the piiuciples of their coiiitruction, 

(+) The European Arc is =57’ 14' 2P,S, 

(i) Do. as 1:3 14159 oic. 


Prncttcnl R.de for 

finding ilie dnner.- 
sions of toe Eqimto- 
ri.il Circle in ^oja- 
nas. 


Quantity used 5059 3 
yojanas. 
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Th- Falalfaht 



Pill lo.ih. 


T'l* Ar«.ha Bagtihs 
or I.tiUli'lr, 


^Tnr.cnM Dll'S t f ftic rqv.ntorial Circle : l;ui uli they caln ig^ that they exhibit the same ratio into 
liiluutLT ^>ar(f, »iiboat any nearer approach ta truth, 

PllODLEM I, 

Let SC be tlie height of tlie Gnonoiij di^ltlcd into 12 ant;i)las, or I > inciilas : 
CP the Palabuhj or mid.daj shadow at tlie Pqiiinox. SP the Vh'shania Curnaj or il \ potiienusc of 
the CiionKJUic sliadow on the satne day ; and ^CSP be tlie Polar Altitude : whicii in the present 
case let it be 13’ 4' A", S:iy : 

As Cosine Polar Ahitade CSP « « • « S343" 

To Sine of the same - * . . 776 . 2 

So height of the Sanku SC - . * . 730 ’viuculas. 

775' 7:20 


To 


3 J 1 ^ 


16G.S~2-‘'t. 4G.S vin. 


the length of the Palabah, cr Equinoctial shadow at ?*Iadras : a constant quantity for that place, 

Q. E. In. 

PUOBLLM ir. 


Given the PaUbah or Vishama Cliya (above found) 
AVanted the Aesha Bagahs, or the Altitude of the Pole ? 


AnruUs. 


Vioonlas, 

4C,8 


To determine the length of the Vishama CaniSj or Ilypolhenusc SP^ the angle at C being a 
right onoj wc have 


y 720 4- 2 . 46.8 
B 


Then : As Vishama Caraa 
To Palabah 
So Radius 

To • , * 


Ananias. Vinrulas, 
Pi 9 


12 9 

2 46,8 
S438' 


12.46,8X3^38 

12 . 9 


776' 


the Sine of the Aesha Bagahs, the same as found by the Tables in the preceding Example, whose 
Arc is 13’ 4', 

Corollary'. 

Should the Altitude of the Equator or angle CPS be required, the proportion w^ould be, As 
Vishama Carna SP, to height of Sanku SC, so Radius, to Lumbajaya; properly the Cosine of 
the Latitude of a place, but called in this place the Sine of the Altitude of the Equator, which 
using the same quantities as aboTc, would be 76** 56C 
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PllOBLEil III. 


% 


Given the Altitude of the Pole • - . » 13* 4' 

^V^iiose Cosine is (Prob. T.) - - • ♦ S34S' 

The circumference of the Equatorial Circle S3) - - ,5059.3 yojanas. 

Wanted the Parallel Circle of Longitude due to the above Latitude (that of Madras), Say 


As Radius • * • 

Cosine Latitude • - , 

So circumference of tlie Equatorial Circle 
^ S3IS'XV)59S 

lo • - 


34SS' 

3.348' 

5059,3 yo, 
4925,9 JO. 


Th e StfVa-desa-Paridh’, or cii cunrift-i'ence of tlie Ciiclo of Longitude in the Latitude of Madras 
(that entered in Table XXXIV,) ) Q- ih In. 


PnoBLOi IV, 

Given the circurafL rcncc cf the Circle of i.ougitiide in the proposed Ivatitudc 

(Prob. III.) _ ^ . _ - - . 4925,9 

The distance in degrees of the given place East or West from the first Meiidiau 
(Lanca) • - - - - - - • 4* 35' E. 

which in the present case let it be the Desentara of ^ladias. Wanted the Longitude in time and 
yojanas. 


Say : as 3G0* : 5059^3 4* 35‘ 


A 

5059;iXC 35' 


64,4 yojanas. 


N. B. At Madras the Hindus take this assignable Desentara in round numbers to be Co 

yojanas, which however, gives too strong a ditference in time. 


B 

To convert this quantity Into time, say ; As circumference of the Circle of Longitude 4C25.9 }<»• 
: to a natural day, or CO guddias so 64,4 yo. : — == 47 >ig. 4. paras, 

Q E. In. 

The time due to the difference of Meridians. 

N. B.— If the degrees and minutes of Longitude be converted into lime according to tie' 
European method, 4® 35' will give 45’ 57^; the Natives at Madras fake it 4T' 47*’ (t). 


C**) In Table XXXIV \^ill be found the Scva-drsa-Paridhi, or circuinfcrmrc of (ho Circle of Longitude in 
yojanas, and the tnid-dny riquiiiocUal shadow in angulas, of the priniqial j)lacci> in India, 

(t) Vide Table XXXI. 


Ssva^desa- ParidHy 
or rircmotVreuoe of 
the Pardflel Circle 
to the Lquator, 


A^Pi'nnblp 

in \ ujaiuis ai d 
in time. 



The LTtitude fotind 
by of the 

Uhali. 


The Latitude and 
Zenith dJstanre by 
in^'ans the Pala- 
b.'h, and Sun's de- 
ciio.itiuju 


The Zenith distaace 
or Natansa. 


The Aesha Bagahg 
or Latitude* 
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Problem V, 

GIren the Palabah of some unknown place, which let it be 3* 30% Wanted its Latitude, or 
Aesha Bagahs. 

(N. B. — This proposition Is but a repetition of Problem II, but is introduced here in refe. 
rence to the commentary in the Appendix, whose Problems are all resolred for the Latitude and 
Longitude of Banda, near Masulipatam.) 


The Vishama Carna, or Hypolhenuse of the Equinoctial shadow will be determined, as in 
Problem II, by the formula. 

2 ."d -Ang. Vin. 

U +2y 30 = 12 30 

B 

Then say, As Vishama Carna 30’ : to Palabah S' 30’, so Radius, to Acshajya the Sine 

3ri 30 yC 3i38 

of Polar Altitude ^ corresponding to an Arc of 16“ 15 the Latitude of 

Banda. Q. E« In. 

Problem VI. 

Given the San’s declination « • - - 1* IP North. 

The length of the Madh^ama Chya, or mid-day shadow due to 

that declination, - - - - - 3* 14’ (*) 

Wanted the Aesha Bagahs (Latitude) and Nat ansa (Zenith distance.) 

A 

Proceed I Hi: on the same principles as in Problem If, the Madhj/ama Carna^ the ITypothenuse 
of Shadow due to 1® IT declination North, will be 

^ 12 + 3 14 = 12'' 26’ 

B 


Then say 

As Madhyma Carna, 
To Chya or Shadow', 
So Radius, 


To 


3a 14v X 


12 “ 26 ’ 

3 14 
3138' 

894' 


12a 26v 

The NaiaJ^a^ or Sine of Zenith distance at noon, which corresponds to an Arc of 15 4. 

C 

In the present case as the Sun at noon, is South of the Zenith, and as his declination is North j 


Yide Scholium for the mauuer of determining this quantity. 
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tli#‘5r sum 15* 4' 4“ gi?es the Altitude of the Foie, rs before determined, 

(Frob. V.) 

Sen 0 LI CM. 

When the Altitude of the Pole and the Sun’s Declination are !)oth the Madhjama Chaya 

or mid-day shadow for any day in the year may be found by reyersiiig the foregoing rule. 

PROKLFM VII. 

Given the Sun’s Zenith distance at noon * 

The Altitude of the Pole ..... 

I’he Palabah ...... 

The Vishama Carna or Ilypothenuse ... 

Wanted the difference between the Falabah and Mndhyama Chaya on the day when such 
Zenith distance was obseiTcd at noon, and the Declination, or Cracti Bagahs. 


15* 4' S. 
16 15 N. 
3 ‘ 30 ^ 

12 30 


A 


The Zenith distance being South and the Latitude being North, take their differpnce. 

Zenith distance - • • • • lb"* 4' S. 

Latitude • • • 16 15N. 

Sun’s Declination . • • • illN. 

B 

Then say 

As IMadhyama Cotijya, or Cosine of the Sun's Zenith distance at noon 15* 4' - 3320' 

To Vishama Carna 12® 30'' . . . • X2* 30’ 

So Sine of Sun’s Declination equal to its Arc I* IF • • 71' 

a, ▼. 

12 SOX 71 ^ 

; To — =: 0* 16’ which quantitj subtracted from th« Palabah - 3* SO* 

_ O 16 

gives * . 3 14 the 

Aladh^ atna Chaya or mid-day shadow for the day on which the Zenith diitanca was observed. 


Q. E. In. 


PROBLIM VIIL 

Given the Altitude of the Foie .... 16* 15' N. 

The Sun’s DecUnaiioa • . . . . lll'N. 

The Palabah ^ • - - . . 34 3 qt 

Wanted the Sama-Mandaia C/u/g'n, or length of the shadow^ when the Sun is East or West. 


A 


^*^7 : As Sir.e D^cluiation F 11' .. ^ 

To Slue of Latitude 10’ 15' • ^ ^ 9C2' 


Chaya 

for any day iu the 
yoar, «iid Declinati. 
ou or Cranii 


?ama-Mandala 
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4 


Hie Chara or As- 
censioiial difference. 


So height of Sanku 12* or 
To 


95^X790^ 

71' 


Man data Varna or lij'pothenuse of the Shadow. 

B 


r2(/ 

162* 36*lheS«mB» 


Lastly, the Sama-Manjala Carna being thu* found fo be 1C2' 36*; tnd the height of the Sank* 

^ 2 

being always 12* or 720% we hare V AOZ . Sci — 720 1C2* 9\ the Sama.Mandala Chaja 

nought. Q. E. In. 

Problem IX. 


Glren the Sun’s Declination • 

The Palabah • « « 

Wanted the Chara, or Ascensional diifercnce. 

A 


Say first : As height of Sanku • 

To the Palabah 

So Sine of Sun’s Declination 1* 11' 


To 

the Cshetijya. 




3.. soy 71 


U9, 


B 


r 11' N. 

S- 30* 


12* 0* 
3 30 
7P 

%V 


Then : As Cosine Sun’s Declination 1* 11' 
To CihctijyaaboTC found « 
So Radius « • « 


3136' 

3438' 


To 




34S6 - - - ^ 2p 

^he Sine of 4he Ascensional difference sought, which does not differ sensibly from its Arc. 


Problem X* 

<4iteD the Altitude of the Pole m ^ ^ 

The Sun’s Declination • . 

Wanted the Sun’s Altitude nt 10 dandas before and after noon. 


Q. E. In. 
16* ,15' 

r ii'N 


(^) SCBOtICH. 

,The same.resnh way be obtained by the following Caoonj 
As Sine of Dedioation i* iP • » 

To Cosine of Latilude 16* 15' • • 

So Palabah - • - • 


To 


3g9yX3a 3g T. 
^ 7P 






nv 

329f 
3a SOW 


• I62a 30f« the «ftme 


4& be&re. 
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PREPARATXOIfr 

Of 16* 15' the Sine is 56^ , ^ m 

Of ril' „ 71 

10 daadas nnswer to an Arc of 60* (♦) whose Cosine ti 


Saj As Cosine Latitude 
To its Sine 

Sine of Declination 

^9’ XIV 

^ 3^yy 

<he Cshetijya. (+) 

As Cosine Declinatioa 
To Cshelijya ♦ 

So Radius • 

the Charnjya, 


B 


Add the Cosine «f the Hour Angle to the Chir?jya 


You haye the Wutrajja 


Then say : As Radios 

Tothe Wutrajya 
So Cosine Declination 


To 


dthe Chadam. 




£. 


.As Radius ^ 

To the Chadam 

So Cosine of Latitude 16 15 


Cosine 3259' 


99 


3435 

171SK 


S62' 

71* 

3' Sine oi 


3435^ 

3* 

3433* 

3^ Sine of 


1711)' 

S' 

1722^ 

34 3r 
. 1722' 

. 3436^ 

. 172 r 


3433' 

1721' 

329Q' 


(*) Table XXXI. 

(f ) The Uiiidus instead mf wyinr : At the Cosine of the Lititiide ; to its Sine, always say : Aa tka Saaka •» 
Goomoot To the ITishama Chaya, or Equinoctial Shadtjw, &c. 
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To tlie Ye§ta ?anku (♦) 


I7glx3^99 

a4j:> 


1652' 


or Sine of the San’s Altitude, whose Arc is 28* 45' at IQ dandns before acd after noon, 

* s ‘ ' 


after jiC'ju, 


Q. E. I. 


Paoblew XI, 

Giren the Altitude of the Pole • '• • , 

The Sun’s Declination ^ 

The Sun’s Altitude ^ ^ n m 

The brfore or Wanted the time before or after noon, 

‘ ^ ^ . - 

B. — The present proposition is only the conrerse of the preceding, one. 


16* 15' 

1 n y 

28 46 


Saj : tis Cosine Latitude: Sine Sun’s Altitude :: So Hsdius; to the ChsdaQ 


1655X3458 


= 1721' 


1722' 


^s. Cosine Declinatioii : to the Chadam :: So Iljidius: to the Watrajja. 

1721 X3^38 
3436 ^ 

c- 

t As Coaine .Latitude :^fo Sine of the samef:; So Sine of Sun’s Declination : to the Cshetijja*- 

962X71 


3^99 


== 3' 


D 


• As Cosine Decltnation : to the Cshetijya :: So Radius ; to the Charajya, 

3XSs38 


3^0 


= S' 


E 


The Wutrayya (BJ minus the Charajya fD) gires the Cosine of the Hour Angle from noooi 

i. e. 1722'--3'=1719'; the Arc answering to which is 60*; and this Arc answers to 10 

dan(las(f.> q ^ 

(*) The Sine of the Son’t AUiUide bft^. called the Yesta, its Cosine is turned the Yesta Drog Jya; wbicll 
axpluim the following analogy. 

As Yesta Drog Jyw 
To Yesta 

So Yestu Cbaya or length efShado# 

To height of the Sanka 

whose Hypotbi'Driic is sometioics callei Ywta Cant4^ 

(f) Table XXXI. 
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Note. 

lo By help of the preceding Problems if the Altitude of the Pole be given, the Rar^t Sa^^nctj 
cr Sun’s Longitude reckoned from the Equinoctial point may be found from day to day, by means 
the Madhyama Chaya or Meridian shado\r, 

2‘> The length of the shadow being known (Problem VI), the Sun’s Zenith distance may b# 
found, 

S« The Meridian Zenith distance, and the Latitude of the place being known, the Sun’s Declu 
nation may be found (Problem VH.) 

4‘i The Obliquity of the Ecliptic being always 21*, and the Sun’s Declination beinff glren, the 
Ilypothcnuse or Arc of the Ecliptic between the Sun and Equinoctial points, called the Rai'i 
Sa^anUy is easily found* 

Section II. 

In order to determine the length of the Savan day, or (he true time from Sun rise to Sun rise, 
in S}dereal time for every day In the year, we must establish : 1"^ AVhat the Sun’s Declination is 

'when his Longitude f is T ; IP ; and IIP The or its Right Ascension 

when his Longitude is in the said points of the Ei liptic The Jgi a or Amplitude of the Sim 

under the same circumstances — 4« The or Ascensional dihVrence underdo The 

UUusna, or Oblique Ascension of each Sign of Longitude counted from the Equinoctial points, 
for the particular Latitude which is to be computed for. 

I? 

To find the Sun’s Declination when his Longitude is P* IP * and IIi\ 

Data, 


Obliquity of the Ecliptic (constant) 

• 

24* 

Its Sine, or P ar amupa.ij ramfijija 

<• 

. M . 1397' 

Cobine do, , , ^ 


S14J' 

The Sine of 30’ or P the Yckajya 


1719' 

of 60 II the Duojaj a 


- • £973^ 

of 90 III the Trija^a 

• 

3132' 


N, B— In order to save useless repetitions, it Is to be understood that any expression given 

thus — g.gg — = 698' implies the Trirasica and means ; As Radius 3433 ; to Sine 30° 1713 

:: So is Sine Obliquity 1397' : to C9S' the Sine of the Declination sought, which in the present 
case answers to an Arc of 11* 43', whose Cosine is ,, . 33G0' 

the Declination due to I Sign or 30*. 


Tbp #)f the 

bliutui Savaii day. 


fun’s Dccltnf’tion, 


II Sign or C0% 


34J3 


1211 the Sine of the Declination due to 
20^ 3 S' 
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St’tiN ITj^ht A'-ren- 
Jbt, i!d, anil 3d 

Signs, 


And for the III* or 90* the greatest Declination being 24* its Sine is 
And Cosine » • • « 

Declination. 


Signs 1 1 
111^ 


To find the Lagna or Right Ascension under the foregoing circumstances. 



Formula. 


As Cosine of Declination 
'Jo Cosine Obliquity of Ecliptic 

So Sine Yekajava, Duojaya, &c. or Longitude II or III* 
To Sine of Right Ascension, 

For I Sign, 


— = J604' the Sine of the Right 


1397 " 

3140 


Sinps. 

COS" 

1^211 

1397 


Ascension^ 'whose Arc is 


For II Signs. 


3i -10X2978 
33£ij 


~ 2907" 


27 * 50 " 


the Sine of Right Ascension, whose Arc is . » 57* 45' 

For III Signs. 

*\Ve hare of course S43S (equal to Radius) - • CO* 

Hence, Lagna calas, or minutes of the Equator answering to each Sign respectiveljr* 
I 

Signs 11 

V y 

1935 = 90—57 45 


III 


^ 1C70'=27* 50^ 

< 1795 == 57 ' 4 5-- 
C 1935 = 90—57 


27“ 5C/ 


fiyii’s Apra, or Aq- 
piitude for Do. 


30 

For the Sun’s Agra, or Amplitude, under the same circumstances. 

Formula. 

As Cosine of Polo’s Altitude « 

To Sine of Sun’s Declination A, • - 

So Radius .... 

To Agrajya or Sioe of Amplitude. 

For I Sign. 


(>98'X3138' 
^ 3348 


716* the Sine of the Sun’s 


Amplitude, whose Arc is 


(IS* 4" Madras) 

1* 

3438' 


12 * 1 
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plltudej Tvliose Arc Is 


plltude, whose Arc U • 

IlencCj the following Sun’s Agras, 


For II Signs. 

1X3438 __ 
334ti 

For Til Signs. 

1WX34S8 


124S' the Sine of Am. 


'S34ti 


zz 1434' (he Sine of Am- 


21* 12' 


2r 40' 


Signs JI 
111 


H 




ir 

1' 


Sines. 

7JG' 

21 

12 


1 J43 

24 

40 


1434 


So 


To find tha Cliara, or Ascensional dlfferonce, unue! (hr same clrcumslanros. 

Form I’ LA. 

As Cosine Declination (Art. I) 

To Sine of Polo’s Altitude (13* 4') 

So Sine of Agra (Art. S) 

To Sine of Chara^ or Ascensional difference. 

For I Sign. 


7I« X7T6.*' 

== 165 the Sine of 


Chara^ whose Arc 1$ 


whose Arc is 


r 45' 


For II Signs. 

l?43'X7'Tfi.2 , , 

3366 ” 286 the SiQ8 of Chara^ 


For III Signs. 

1434X776. 2 

=331 the Sine of Chara, 

whose Arcis • • . . 

Hence, the Galas or minutes of the respectiye Ascensional differences are, 

I ^ Prathama Chara Cumda C o* 43' ^ 165'* 

Signs II C Madhya Chara Cumda ^ 2’ 45' 

111 J Antera Chaia Cumda ^ 3r^4 45 H 45' 


4 ’ 46 ’ 


5- 5r 


?iJn's Ch' 
rr*n?i(»nal 

Do. 


40 

To find the Ullagna, or Oblique Ascension of each Sign of Longitude for any particular place 
which let it be Madras. 


The rilnenr 
Jique AjiriL 


ra or 45 - 
dillca"0nc€ 


1 or Ob- 

-UllL 



Plnrn'il motion in 
OblKjuc AacvMi'iita 
ami 1< n*;!}! of ua* 
tUFiil day. 
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Subtract the Chara Cunnh tVom the Lagna, la the First and Fourth Quadrant of Longitude; 
add it in the Seco?ul and Third Quadrants. 


— — 

l: 5 tand Itii Quadrants. | 

1 

j 2d and 3d Quadrants, 

i 

is or XII. 

11 or xr. 

ni or X. 

IV or IX. 

V or Vlil. 

VI or Vll. 

Lai^na 

1C70 

1705 

1935 ! 

1935 

1795 

1G70 

,C!iara Cnmda 

1G5 

121 

45 

45 

121 

165 

L'l lagna 

1505 

Ibri 

1390 

i&ao 

1 

IS^lO 

1835 


Such is the Ullagnu of niadiaSj ivhtch^ together ^ith the Altitude of the Pole 13* 4^ and the 
Pal ibali ^ angulas^ 47 vincuhiSj exhibit constant quantities for calculating tlie duration of the 
aitifii-ial and natural day tliioughout the year. Erery Indian Astronomer, or Almanac makfr^ 
generally calculates a Table of this sort for the place where he resides. 

50 

For the Sun’s diurnal motion in Oblique Ascension, 

A 


The Sun’s true diurnal motion on the day commencing the Luni-solar year Call yugam 4^24 
was 5D' 20'', and his true place (Sputa Graha) in the Hindu Ecliptic - 11" 11* SQ' 19'* (*) 


The A}anansa for Do. 

Ravi Savana or true Longitude 
So that the Sun is iu the first Sign. 


19 50 25 


1 l£G 44 (fj 


B 


Say then: As SO" (I Sign), or in calas - , * i. 

'jo the Ullagna of the 1st Sign , • 

So Sun’s true diurnal motion in the Ecliptic on the gi>en day 

To 


i5o:>'X >0' 




C.lat, 

ISUO 

1505 

50' ^26* 

40' 4V 


The Arc of the F([iiator which rises aboro t);e Horizon in the same time^ being the Sun’S 
diurn.U motion in Oblique Ascension on tlie giren day, 

C 


For thelengtli of the Savan Jay, 

As the niitural Jay of GO dandas yiccording to the Murta denomination) contains 21G00 prana- 
cabs or respirations, which is the same number as there are of calas (minutes) in SCO*, the 


Pj ViJe ci»mputuioa of ElemenU, 

la the present case the Ilooja is not required. 



( 105 ) 

circumference of the Equator ; the abore motion 49cal. 4lTic. in Oblique Ascension may b* 
considered as pranacalas, which therefore dividing by 6, gives 8vic l,6pra. (•) 

The length of the Savan day from Sun rise to Sun rise is, therefore, 


D.indas, 

60 


Viral.is. 

8 

6f> 


Pranacalas. 

1,6 Sydereal lime. 


To find the length of the artificial day, or time of the Sun being above the Horizon. 

A 

Wc have found in the preceding article that the length of the Bliumi Savan day on which the 
l.uni-solar year Cali yugam begun, v.as CO- 8’ 1,0-, Sydereal time, one fourth part of which is 
la- 2’ 0,4-, or 15' 2' 4-. 

B 


Lengtl 

day. 


For the Sun ’3 Declination on the same day. 

Given the Sun’3 Ravi Sayana . - - - 

Whofli' Sine is - - - - * " 

Obliquity of Ecliptic 24° and Paramapa-Cramajya 

Say: As Radius - - - - 

To Sine Ravi Sayana • - - 

So Paramapa-Cramajya * 

^ (Sine of Obliquily) 

87^X1397' 


To Crantijya 


34JS 


0* 1* 2C' 44^ 
87' 
1397' 
3438' 

87' 

1397' 

35' 


the Sine of the Declination sought, equal to its A.rc. 

C 

For the Sun’s Cham, or Ascensional diiferoncc. 
1» 


X)ata — ^The Pole’s Altitude 
Sun’s Declination N. 

Say: As Cosine Polar Altitude 
To Sine of the same 
So Sine of Sun’s Declination 


13* 4' 
35' 


5!ne. 

777' 

35' 


To 


777' X 3-V 
' SSiS' 


Co^inr, 

334S' 

3437' 

3348' 
- 777' 

33' 

8 ' 


the Cshetijya; which gives only a first approximation. 


(») To conTCrtthe49calns, 41 vicala^ (in dc-rees) into time, we lia^e for Llie calas Sv Ip, and 60: 41 
10; 6, Hence the lime would be 8v l,6p# 


of artificial 
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Half the day. 


Half the 


The (lay. 


The night. 


Time of Sun rising. 


Time of Sun setting. 




As Cosine Sun’s Declination 
To Cshetljya * 

So Iladius 

8' X34SS 


To 


3437 


3437' 

8 ' 

3138' 

7' 


the Charajya, or Sine of the Ascensional difference sought. 

Hence the Sun’s Chara on the first day of the year Cali yug 4023 was 7', which corresponds to 
1 vig. 10 paras of time nearly, 

D. 

For the Dlnirda, and Ratri Arffa. 

Because the Sun’s Declination is North — To the 4th part of the Sayan 


day (A) 

Add the time of the Chara (C) 
DinardSj or half the day 


Ratri Arda, or half the night 


15- 2’ 4' 
+ I 10 


And 


Conclusion, 


>vas^ therefore, 


2X15- r 14*’ 


And the artiheial night 


2X15" 0^ 54*’ =z 


Corollary, 


Hence if from 604-15" zz 
yVe subtract the Dinarda 


15 


14 

15 

2 

4 

— 

1 

10 

15 

0 

54. 

year 

Cali 

yugj 

30" 

6" 

28** 

SO 

1 

48 

75" 



15 

3 

14 

59 

56 

46 

30 

6 

28 

30 

3 

14 


Time of Sun rising at Madras on the given day. 

And if we add theretothe duration of the artificial day 

Ihe time of Sun setting on the same day, (90" — 60") = 

It will be readily perceived that these resolutions differ materially from those procured by 
European Astronomy, which is to be particularly ascribed to the defectire Longitude assigned to 
the Sun in the Indian Calculus, 


C*) Table XXXI. 
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Article 9. 


Hiving thus expounded the doctrine of Hindu Gnoraonics, we are now to apply it to tho 
reduction of the end of the Amavasya Tidhi calculated for Lanca in the preceding article, to 
any other Meridian or Latitude ; and I shall select for that purpose, those of Madras, its Aesha 


Ba::^aks being 4', Desentara in time 47"' 4** East of Lanca : and Palabah 2* 46, 8\ 

For this we are to correct the Sun and Moon’s Sputa Graha, or true places in the Indian 
Zodiac, as found at page 88, for midnight at Lanca, to what they were when it was midnight at 
Madras. 


Reduction of the end 
of (he Amavasya 
Tttibi at Lacca to 
any Meridian or La* 
titude. 


Data. 


G’s Sputa Graha at true midnight at Lanca on the 12lh PoongonI - 11’ 11*’ 36' 19* 


O’s 


Gati or true motion 


])’s Sputa Graha on Do. 
J’s Do. Gati • 
Desentara in time 
Aesha Bagahs 
Relative motioa -* 


59 26 
11 17 51 22 
14 1 54 

47’ 4** 

13" 4' 

13" 2' 


12th of Poongoni at 
true midnight ut 
Lanca. 

Time complete. 


A 


For the Sun’s place on the 12th Poongoni 4923, reduced to the Meridian of Madras. 

50 2fiy'47 4 

Say : COguddias : 59' 26^ 47’ 4^ : - — = 46", and as the Longitude of 

Madras lies East of Lanca, this quantity is subtractive* 

Sun’s true place at Lanca - * - • 11’ 11" 36' 19" 

Subtract motion during 47’ 4^ i* . 46 

O’s Sputa Graha on the same day at midnight at Madras - 11 11 35 33 


B 


i* or the Moon’s place, reduced to the same Meridian, 
The Moon’s true motion on the given day was 14" 1' 54", therefore say 


: 60" : 14" P 54 :: 47’ 4'’ : 


14 1 54X47 4 

60g 


IP 0", being the Moon’s progress in 


the given time, which, as the Moon was proceeding from the Sun, is subtractive, 

J’s Sputa Graha at Lanca • • - - 11* 17® 51' 22" 

Subtract — 110 

Moon’s Sputa Graha at midnight at Madras ^ ^ 11 17 40 22 



1 ru<* time of con- 
jjiiction after Snn 
nse under the Meri- 
dian and Latitude of 
^ludras. 


Some of (he Moon’s 
Eq nations not consi- 
dered in this process. 
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c 

For tlie Sun and IMoon’s true distance. 
0’s Sputa Graha ^ * 

's Do, Da. ■ • » m 

Soob-vl- Area ladoo Graha at Madras • , 


ir 11* 35' S3' (A) 
ll 17 40 22 (B) 

C 4 49 


D 


For the time due tlieretOj say 


60-X6* 4' 4tK' 


zr 27= 27' 


; 13" 2' 2S'^ (Re!, mot.) : 60' ;; 6" 4' 49^' (C) - 

time before midnight when the conjunction occurred. 

Therefore subtracting from moan midnight 


Time of conjunctioit after iiiean Sun-rise at Madras on the 


a. T. r. 

45 

27 58 27 


12th Poon^orii, 


17 1 


E 

For time after true Sun rise. 

Wo have found at S^^ctlor Ilof G^nomonics (page lOG), that tlie Svn rose 

C. T, P. 

on the 12th of Poongonij at IMadras^ at - . , 59 56 46 

60 

Equation of time - - - . - 0 3 Maddillrc. 

Ti me of conjunction after moan Sun-tlse by present operations - 17 1 33 

End of Amavasya Tidhi . - . « 17 4 47 

or instant of conjunction after true Sun rising, being the end of the 30th, or Amavasya Tidhi of 
Vao Lunar month Phalguna of the 49234 year of the Cali yug, and the beginning of the Pra- 
ihama or Isfe Tidhi of Cliaitra of the 4924tli year current, under the Meridian and Latitude of 
Madras. 

And as the said Prathama Tidhi began after Sun rise on the 12th Poongoni, it is to be coupled 
with the 13th of the said Solar month, as may be seen in the Skeleton of the Panchangum, page 67. 

I shall close this article with a remark of Audi Sashaya Sastra. 

In the computation of Eclipses whe^rein the Elements must be rigidly computed, the Moon’* 
place is subject to other Equatloni, vvhich need not be considered in the construction of the common 
articles of the Panchangum, where the resolution of the end of the Tidhis, and disposition, and 
duration of the months and years, are principally considered. In the Solar or Vukiam process, 
of which a general account will be given in the second part of this Memoir, all the Equations which 
have been theoretically accounted for in the preceding articles, are computed by means of Tables 
wliere, ia some cases, two or three are blended together, so as to be quite undistiogulshable. 
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Thus *’or instancp, what the Tamuls call the Area Bahoola phala^ De$eniara, and Beejaphala 
iscaras^ >^hich are to account for the ditference between mean and true time, of Longitude and 
Latitude, as those circumstances affect the Mooa^s place at a given instant and fpot on the surface 
of the Earth, they compute together under the general designation of Deseiilara Sumscara^ or 
Equation of Longitude, so that the vast majority of those who use these Tables and processe?, are 
absolutely unable to give the least account of their construction. 

Whatever process is followed, however, these reductions are very long and tiresome. The pre* 
ceding invesiigation of Hindu Gnomonics has enabled me to dispose rapidly of the latter part of the 
last Pioblem, but the reader will have perceived that, in order to reduce the end of a Tidhi, and 
consequently that of any month and year, from its time at Lanca to any other place arbitrarily 
proposed, requires more time than the utility of such a proposition deserves when it does not refer 
to some of the higher Astronomical Problems. In order not to fatigue uselessly his attention, I 
shall therefore dispense in future from carrying my computations further than Lanca, excepting in 
the last Example of all, where I propose giving an entire solution of the C shay a or expunged 
month, which will occur in the 5065th year current of the Cali yug ; answering to the lSS6th from 
the birth of Salivahana, and to the Christian year 1963, 

Article 10. 

Jlozp to compute Seriatim all the Tidhls in the year^ the end of the last AmaTa'ya Tldhl of 

the preceding year being given. 

We have been under the necessity of interrupting our progress in the construction of the 
Kalendarjforthe sake of elucidating the various theories on which it is to be modified according to 
time and place : we shall now resume the original research, to show how the end of the successive 
Tidhis of the new year may be determined, from the resolution of the end of that which closed the 
preceding one. 

We hare seen that the Amavasya Tidhi which ended the year Cali yugam 492^!, and com- 
menced the 4924th, Lanca, terminated after Sun rise on Poongoni l^th, (page 90^ LP 28^ 

Add 1 

Idth 


to which date we are to adapt the Elements already obtained. 


©*s Madhyama Graha on the 12th, (page S7) 

• 

IP 

9* 

26' 

37* 

O^s mean motion in one day - • « 

+ 



59 

8 

Madhyama Graha on the 13th - - 


n 

10 

25 

45 

Place of Sun’s Mandocha (Apogee) its motion insensible 

+_ 

2 

17 

17 

18 

Ravi Manda Kendra » - . 


3 

6 

6 

51 

33" 

Bhujab 

— 

2 

23 

s 

27 

Argument of Anomalistic Equation » » 



83" 

[S' 

27" 


507 ^' 


TTow the Taoml 

lender makers com- 
pute some #f their 
liquations. 


The of 

the 1st Tidhi in the 
\ear hein^ com put- 
rd, htiw to find all 
tlie rest. 



The* Siin''s apprj ent 
place. 


The Sun's true mo= 

tion. 
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Procfedlng as >vo hafo done before, \v« shall find the Ravi Manda V’hala 5* 9' SS"* 


g* q; 

And the Area Bhagdbclla ^ • « 

+ 


22 

©’s Madhyama Graha above found « - • 

IP 

2 10 
10 25 

0 

45 

Ravi Sputa Graha, 13th Poongoni, , . , - 

11 

12 35 

45 


For the Sim's true motion. 

Instead of deriving It as usual from tiie Tables, when computing seriaiivi^ the Hinuus take 
the difference of the Sun’s Sputa Graha on the two successive days, because the Inclement or 
decrement of its bputa Gati, (apparent motion) Is comprehended In the Area Bhagabala (page 83) 
413 above applied (f), 

Yfe have consequently 

Sputa Graha on the l^th Poongoni, (page 88) 

Do, Do, 13th do. « 

Ravi Sputa Gati, 13th Poon goni, * 


IP IP 35' 19* 
11 12 35 45 

50 25 


For the Moon’s true place on the ISth Poongoni. 

A 

First correct the Moon’s moan place, 

Madhyama Graha, 12th Poongoni . . IP 2P 15' 3P 

}) ’s mean moti. m in one day - • . i() 33 

Maahyama Graha, 13th Poongoni «. * 12 4 25 9 


C+y Area Bhagabrda depeudieg on the Sun’s Anomalistic 
Equation ■ « 

})’s Corregted Graha, ISlh Poongoni * 


' 5 * Pi 

O' ■}- 30' '> 7 ’’ 


<.*) 'in'- rc-..!ar procc-. fur rc-iulvin;; tin? An-a Cliasabala woa!;l I)u, 

S60’ ; 59^ S" ;; =♦ 0' .%■' (Anom. Equaf.) 

u^r..e,». Unr(!.atiif,= >;n<betexf, The hvo processes sc'.dom ■sarybjl'. 'So that (he short one may be u,e<l 

«uh furgenerM purpases. 

y ^ ' ' •'1— nation, a- svcH as many othtera inserted in this n-ork, were literally given t* me by the NaliVe 

S wtra n I consulted on these operatiom. 

(t J 5’Ii- 1 '•jolar process T^ould be 

: 300- j 13* 10^ 35" '^2* 33* j 13* 15 ' 35 " X2* ^ 3S^ ^ 


360 
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For the place of the Moon’s Apogee on the 13th FoongonK 


Place of Mandocha on the 12th Poongoni 
Alotion of Do. iu one Jay « 


7 ’ 4 * 35 ' 53 ^ 
+ 6 41 


Place of Mandocha on the 1 Sth Poongoni 

1- 

• 

t 

4 42 34 

J’s Corrected Graha preceding article) 

^ ^ 0 

4 30 57 

Chandia Manda Kendra ^ 

• 7 

6 

0 11 37 

Argument of Anomalistic Equ. Bhujah 

- - 1 

0 .[1 1 37 


30 [11 37 


t;97' 


Chandra F'bala Table for 30* 
31 


C 

30 37 


4 33 


For fractional part 


1st dilf. - 
2d diS’. - 


60" 

‘360 


CO 7' 
-637 


o* 30 ' o'' 


275^ 


50’^ 300 Ano. 2* 32' 2*^ 

54 


Which subtract from Corrected Graha 
J’s Sputa Graha on the 13th of Poongoni 

For Luiu-solar distance, 
©'s Sputa Graha on the 13th Poongoni 

l)'i do. - - do 

Soob-\i-Arca Indoo Graha • » 


2 32 56 Man. P'ha, 
0* 4 30 57 


0 1 58 


— 11 12 35 '45 

+ 0 I 5S 1 

0 19 22 16 


The Moon'd tru# 
place. 


the Tidhl Sputa^ or Argument of the true Tidhi on the 13th. 

Hovr to 'f‘ud the end of the PratAavia Tidhi; which began with the Amava^^a ending^ hj means 
of that distance. 

A 

As the duration of a Tidhi is dflormined by the time that the Moon takes to run through 15* 
relatively to the SuD; we may have the Moon's true luctiou in ore day, as we had tlnvt of the Shu, 


0 nn*l ^ 's ilistancc 
;n luidnigtu. 



M«on’s irue moiton. 


UelatiTC motioH, 


Arc of excesi at tnid^ 
night. 


En.*i of the Prniha^ 
ffia or Padh^ami 
7idhi. 


Registering the Tid- 
bi. 


End of the Viduet 
Tidhi. 


UeginninE; of tUe 
Todyd Tidki, 
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2)’s Grain on the I3th do, (page 111) 
}^'S Sputa Gati <?a the 13th •• 


©\s Sputa Gati 
Vi-Arca-Indoo-Gati 


Relative motion. 


B 


The distance on the 13th at true midnight at Lanca, was found 
(preceding article) 

Subtract motion for a Tidhi ... 


- ir 

17" 

51‘ 

22^ 

0 

1 

58 

1 

0 

14 

0 

59 and 



59 

26 


Id 

7 

13 

nd 





IQ* 

oo-* 

16" 

0 

12 




7 

22 

16 


Excess of motion over a whole Tidhi at midnight 

G 

For time due to this excess, saj 

; as ir r 13’ (Rd. met.) : CO’ :: T 22' 16" ; — 33’ 42' 31" 


To be retrenched from midnight at Lanca, 
Say therefore . «• 

End of the Prathama Tidhi 


45g: 

— 33 - 42 31 


11 17 29 after Suu 


rise^ and beginning of the Vicl^a Tidhi, or 2d Chaltram, A. C. 4921 current. 

Note. 

As the Vldya Tidhi began on the 13th after Sun rise^ It is to be coupled with the 14th of 
Poongoni, which is accordingly done in the Punchangura, (Vide page CT.) (*} 

CoROLLVIiy. 

As 7‘ 22' 16" had already been run through at ciiduiglit at Lanca on the 13th, if vre take the 
same from • . . . ^ 

— 7 22 16 


4 37 44 


shall hare the Arc which the Moon has to describe from the Sun before marking the end of the 
Vidya Tidhi, and beginning of the Tadjja^ or third Tidhi : but in order to get the correct time 
due to the same, the Sun and Moon^s relative motion for the 1 4th of Poongoni must be computed ^ 
tlien the last proportion will hold good as before ; et Ceteris paribus. 


(♦) Vide alio description of the Siddhania Chandra Paachangum, paragraph 10, page 72, 
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Article 11* 

lie solution of a CsJia^a Tidhi^ or cxpiinyed Lunar dai/. 

It has been obstryed (para. 7, page 72), that wheRcrer a Lunar Tidhi commences and ends on 
the same Solar day, the precept requires that it be expunged out of the KalenJar ; so that when 
such a case occurs, there is a chasm of an unit between two succes^ire Tidhis. As this case 
recurs, on a medium, once in 64 days, the Epoch of any one Csha^a Tidhi being known, any 
other (past or future) may be anticipated within a day. 

In the present Example I shall assume, that a mean Cshaya Tidhi was due about the Sth or 
Dth Vaisacha of the current year Cm. 49ii and proceed to the resolutioa of the same, following, 
still the precepts of the Surriah Siddhanla. 

In what follows, I shall only giro in detail what may be now to the reader; but the quantities, 
the resolutions of which hate already been explained, will be giren in the abstract. It would, 
howeyer, be quite impossible to gite an Intelligible account of what remains unexplored of these 
processes, if repetition were entirely excluded; and on that account I claim the reader’s induU 
gence for unavoidable prolixity. 

I. 

For the Sun^s mean place on the Sth Yyassei complete. 

We hare found at page 87, that the Sun’s Madhyama Graha on the l;2th of Poongoni, Sydereal 
time, was 11* SI* 26' 37^ 

A 

To 6ndthe number of Sayan days between the 12th of the Solar month Poongoni, 4923, and 
the Sth Vyassei 4924* 

Days. 

By the Solar Kalcndar the Sydereal month Poongoni counts • 31 

Subtract 

Duration of all Chaitram (KaL) 

Proposed date in Vyassei 


19 

31 

7 complete 


Tlie Thlhis comptrt- 
ed icdcpeadeatly. 


Number of Jays (o 
be computed for the 
8th 


Number of Sayan days for which the Sun and Moon’s motion is to be found 


67 days. 



Si: I inr?>n p 


place cf 
anJ (.-re. 


Element!,. 
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Maoti 


B. The Suk. 

B;. Table XX j we have for 50 days • • T 

7 „ . 

Add Sua’s Madhyama Graha, l^tli Poongoni 
©^s Madh, Gialia^ 8th Vyasbei complete, Cth current 

C. The Moon. 

]) ’’s place. 

]E)’sMadh, Grahi, l^th Poongoni (page S9) IP 2V 15' 34" 
By Table XXi, for 50 days - • 9 28 49 3 

7 ,, - 3 2 14 4 


V 

19^ 

16' 

48^ 

0 

6 

53 

57 

1 

26 

10 

45 

11 

9 

26 

37 

1 

5 

37 

22 


Moon’s Madh. Graha and IMandocha, 8th 
Vyassei complete ; miduight at Lanca, 

Section I. 
A 


O’s Madh\ama Graha ... 

©’s Mandocha (motion insensible) 

^’s Madhyama Graha 

])’sMandocha . . • 

Proceeding as before, these quan 
The Sun. 

G’s Anomalistic Argument or Manda Kendra 
5 , Anomalistic Equation or Manda P'hala 
,, Area Bahoota Phala 
O’s true place or Spata Graha 
,, true motion » • • 

The Moon. 

J’s Anomaly . 

,, Chuja, Argument of Equation • 

,, Chandra Phala, Anom. Cqua, 


18 41 • 


Apoijee. 

- 7^ 4** sy 5 

. 0 5 3t 

- 0 0 40 47 


7 10 50 49 


,, Area Baa Sumsc^ra F'hala 


+ 


t current 



1* 

5* 

37' 

22" 

2 

17 

17 

IS 

0 

£>2 

13 

41 

7 

10 

50 

49 

us: 




1' 

ir 

39' 

56" 


1 

27 

30 


9? 

99 

^9 

1 

7 

5 

6 



67 

23 

5* 

ir 

22' 

7" 

6 

18 

38 

8 ( 

- 

1 

37 

17 



S 

14 


{*) 'li.i. 
«f ihe Jh 

this 


v^ol.Id he marked the 9 ih in tlic Panchan^uni, tthich alwajs gives the current day. But as the fraction 

ur^una for the 1 st Vj. ssei ig (Sundav) 5 Sg. lOv. lOp. (as appears in the Kalcndar gi\en at the head of 

ir), ihe Civ'd account for all that month dates cnc day less, a«d is therefore put down 8 th current. 

(t) 2 )'smean place ()b IS' 41 * 

I'lace of Apogee 7 10 56 49 


5 11 21 52 
1'4 


Manda Kendra 6 18 33 3 
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and 

O’ 18' 41' — !• 37' 17"+3' 14'— 0’ 20® 44' 33* 

J’s Sputa Graha at midnight of the 8th Vyassei completcj at Lanca. 
true motion found as before 14’ 16' 19'. 

B 


Hence for the resolution of the end of the Tidhi, we have the following 

At midniirht S O’s Sputa Graha » • • 1’ 

at Laiica D’s do. do. • . 0 

corrected Elements. 

7’ 5' 6" 

20 44 38 

True distance 8th 
Vvassei c#mplete. 

©and ’5 true distance « - • 0 

16 20 28 


At i O’s Sputa Gati • . • • 

Lanca ^ D ’s Do, Do. . • - - 

0° 57' 28" 

14 16 19 

Eud ®f 8th. 

Soob.vi-Arca Indoo Gati or Relative Motion « » 

13 18 51 



C 

Resolution of the end of the Tidhl. 

As the Moon moves through 12 degrees of her Synodical Revolution in one TiJhi, tlie Hindu Shorteuin^: the pro- 
Astronomers have found means of abridging the process by computing, first How many 

complete Tidhis have elapsed in the Bhuja^ or complement to 3G0^ of the San and Moop/s 

Revolutions on the proposed day ; and, secondly, by finding the time doe to the remainder.” 

Now having found this to be » « • O' 15" 20' 2S'' 

12 

Bhuja — 11 13 39 32 

or 343’ [39 32 

Say : As 12* : To 1 Tidhi :: 343* : 

• ^ ^ 28 Tidhis complete, with a remainder of 7*4-39' 32" of the unaccounted Number of Tidhis 

fxpij t(j on the given 

for, but which shall be considered presently. 

The quotient, which was found to be 28, shews that the Tidhi soaght, Is the 2Sth of the Lunar 
month Vaisacha complete, and as we have worked for the 8th Vyassei Solar time, also complete, 
that Tidhi is to be coupled with the said Solar day. 

And on account of the division of the Lunar month into two Patchums^ it Is customary to 
register the same 28 — 15— 13tli Christaa Patchum ; which is accordingly done in the Panchan- 
gum, page 67. 

To proceed. 

2o As there were 28 complete Tidhis expired at the time for which the computation was made, 
the remainder, after division by 12* (viz. 7* 39' 32') indicates a part of the £9th Tidhi (then 
current) which had expired, and in order to determine its end, or the beginning of the 30th Tidhi 
(which is always that of the conjunction) 
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Rrmaindrr to thft 
oroiij unci lull. 


r^r ffifl of tbe 
29th TiMhi, 


Registering the Tid- 

hi. 


Forth^no^h nr A- 
m.iv.isyaTidh'jheing 
«iu ejc^fun^ed one. 


Say •«•••• F rom 1 V 

Take 7 39 32 

Arc dae to what remained of the 29th Tidhi, In degrees, &c. 
at miduight at Lauca 

D 


4 20 28 


13^ 22' 26'' 


For the time due to this Arc, considering that a great portion of the 29th Tidhi will fail on 
the 9th Vyassei, we require the true relative motion for that day, which, proceeding asbtfore^ 
will be found to be • • » • 

Say therefore, 

: Relative motion 13* 22' 25'' ; 60';: 

Arc of complement 4* 20^ 28'' ; 

60X 4® 20 53 

: Time due to Arc from midnight at Lanca 56 * 


Subtract 


19* 

23’ 

32’ 

45 



Cl 

28 

32 

60 



1 4® 

28’ 

3^^ 


Time of 29th Tidhi ending after Sunrise on the 9th Vyassei, orbeginning of the 30th 4® 2S’ 

Thus, the 30th Tidhi of the Lunar month Vaisacha having begun after Sun rise on the 9th of the 
Solar month Vyassei, if nothing had intervened, should have been coupled with the 10th of the 
said montb. The remainder of the Example will shew us, whether the case admits of that arrange, 
ment. 

Section II. 

A 

For the end of the SOth or Amavasya Tidhi. 

Proceeding as before, for the 9th Vyassei we shall find 

At midnight ^ Q’s Sputa Graha, 9th • . « 


at Lanca ^ ])’s Do, 
©and J^s distance 


Do. 


!■ 44' 3a 

1 5 2 58 


Relative motion. 


At Lanca ^ 

At l.anca ^ Do. 

Uelat'iTe motioa 


0 2 41 


57' 2G* 
14 19 52 

13 22 26 


For time due to distance. 

Say As relatWe motion • . • 

To one Sayan day . . « 

So distance at midnight « 

60X2’ 41' 5' 


To 


13* 22 26 


13 * 22 ' 26 ’ 

60-' 

4 41 5 

12 ' 2 ’ 40 » 
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Aft-^r mklnlglU at Linca, M'nicli marks the true lime of conjanctloHj and consequently the end 
of th« 30tiij or Amavasya TIdhi, 


To express the same in Solar time, we lure 


45® 




+ 12 

2 

40 

Time after Sun rise on the 9th • 


57 

o 

40 



GO 



The same before Sun rise on the 10th 

- 

2 

57 

20 


Conclusion. 

As the 20th Tidhi ended at 4® 50^ after Sun rise, and the 30th on the same day at 57^ V 40'’, it 

is manifest that the whole of the SOtlior Amavasya Tidhi, was expended during the 0th of the Solar 
month Vyassei, and therefore, that it is a Cshaya^ 07' expunged Tidhi. It is accordingly left out of the 
Panchangum; but its name and duration are inserted in the margin, There is, in consequence^ 
no 50ih Tiiihi registered in the column for the month Vai'^acha (page 07.) Hence also the iVa- 
thcma Tidhi oi the Lunar month Jaisl/ta, falls on the 10th Vyassei, Civil account; for (as has 
been said In the note at the foot of page 1 1 4.) it falls truly on the 1 1 th Sydereal day current, but as 
Vyassei commenced at n/g/i/ iime^ its Ciril beginning fell of7c daplafct^ and hence the 11th Sydereal 
is only the lOlh Civil day of that month. (Vide Skeleton of Luni-solar Calendar, ibid.) 

The case of the Adigah^ or repeated Tidhi, being resolved precisely like that of the Cshapay I 
shall not detain the reader by any further example. 

I shall now take leave of the Surriah Siddhanta, and enter on the consideration of the Vakiamot 
Solar process. 

(*) Oppadi or Cihaja Amavruva Tidhi S3v. 5ttp. the duration of that Tidlii beir; 57;. 2v. :0p.— 4 28 50 
33 50. 


Knd of the 30th 
Tidhi. 


The Cshaya Tidhi 
determined and left 
out ol the columui 
of the Kaleadar. 


The same process ap< 

pUes to tlic re^olii* 

tionofthc ifltCfcaltl. 

ry days. 
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lie jiro; cf Seiar 


primary Tie- 
liients of tlip \<iki:i:ii 
?iud. i*'0^eof tUej^ii- 
iiu Sldd/amta, 


PART II. 

Of the Solar or rakiam process. 

In the first part of this Momolr v, o have eTplaincd the principles on Mhich all Indian 
Kaltndars ’which (like thiit of the'jLcllinga3)reston the doctrines of tiieSorruli Siddhanta, are to be 
coii&tructed. In the second we shJill disclose the Cieciianism of the Solar Kulendar, which Is 
much more etteusively used in the Southern parts of India than tiie former^ being that of all the 
countries where the Tamul language prevails. 

Both Kalendars contain precisely the same Astronomical and Astrological articles, the only 
dirfertiice being, that the Elements from whicii the rakia^ii Rules and Tables are constructed, are 
extracted from the Jriah, inste ad of the Sarriah Siddliautaj and that the mode of proceeding 
for resolving the dilTcrcnt Problems U totally di tie rent. 

This process was, I believe, tlie fust that became known to Europeans; and considering the 
nature of its ostensible Elements, and how concealed tlie real ones lie in its Tables and fcrmulcc 
from their original source, it is no wonder that the appearance of these, at the tim« of discoycryj 
should have led, .even very scientific men) into the most extraordinary conjectures. 

The most remarkable difference between the Vakiam process, and that of the Surriah SIddhanta, 
Is, that the computations of the former are directly for the apparent^ without previously 
obcaining the mean places of the Asters ; and that these refer to the time of Sun rising^ instead of 
mean midnight^ as is directed in the Surriah Siddhanta. 

In the Key to the Madh^ama Saiira mana we hare given all that was necessary for the resolu- 
tion of mean Solar, into European dates, therefore in the present di\i5ion of the Kala Sankalitaj 
wc shall only attend to huni-solar and Solar Hindu times. 

The Elements of the Fakiam process being those of the Arlah Siddhanta, the Solar year 
consists of 36 15* SP 15^ as was used in the Mauhyama Saura mana ; the construction of 

{^) According to thatSastra there are 1577917500 Bfu-nii .Savari clays (caii''d Yuga dioa) in a Malia 
333 (lays less than by the Surriah Siddhanta. The Si>Iar year i.s therefore - S65'!. 15g. 31 v. 15p. or365d. 

6h. \ 2 ‘ SO'' in European time. Of periodical Ue’t t)luti«ns uftlie Moon relatively to the Kquinoxes, there are 57 753336 
in a Maha yug, the Lunar periodical month is therefore -2Td. 19g. 17v. 58p. 29s. &c. or 37d. 7h. 43'“ li*^ 
&c. in European time. If fiom the number of periodica) llcvolutions of the Moon we subtract 4320000 lie- 
Tolutious, we ha\e 57753336-^4320000=53433336 Synodical Revolutions of the Moon in a Maha yu- ; therefore 
31g. 50v. 5p, 40$. 6cc. or 29d. l'3h. 44' 2* IS" &c. European time, is tlie mean duration of a mean 
Synodical Revolution of the Moon, according to the Ariah Siddhanta, 

The Moon’s Anomalistic Revolution is particularly noticed in the text, but ia the Elemcats of the Yukiaxn it 13 
taken to be 27d. 33^. 20v. ladiaBjand 27d. ISh. 20' European time* 
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that yoar is, therefore, to be used in the present process, instead of that which was giren In the 
Skeleton for the Siddhanta Solar year 49 24, at page 65 ; and the Roots of each of the 12 months, 
as well as the aggregate number of days in the concurring Lunations, will be, 


Names of 
Solar months. 

■= . 

Z) - 

cu -r 

Roots of 
Abaigana for 
hoginnings of 
Solar months. 

Number of 
da) s in 
each 
month. 



D. G. V. 1*. 

S>de- 


PoongonI 1 123 

K 

(1) 59 51 28 

real 

CiTll. 

Chaitrara 1421 

r |(4) 20 12 30 

31 

30 

Vt assei 

0 ifO) 15 44 31 

31 

ol 

A uni 

n 

(3) 39 56 32 

31 

32 

Audi 

s 'Co) 

32 

3 1 

A LI van i 

SI j(3) 44 46 35 

31 

32 

Paratasi 

rr^ 1(6) 46 56 36 

31 

31 

AipG?i 

ii 1(2) 14 18 37 

3T 

30 

Cdrtiga 

bl 

(4) 8 25 3S 

30 

30 

\1 a r gall 

t 

(5) 38 49 40 

29 

30 

'fye 


(6; 59 42 41 

29 ' 

29 

Alans si 

XX 

(1) 26 58 42 

30 

29 

Poongoni 

K 

(3) 15 22 43 

30 

30 

(J ha i tram 4025 

r 

(5) 35 43 45 

30 

31 


European dates 
of beginnings 

N. S. 

Doni. 

Letter. 


1 

Aa 

of 

gregate time 
Lunations. 






I>. 

c. 

V. 

p. 

3 , 

11 

Warch 1822 

F 


1 

29 

31 

50 

5 

40 

11 

April 1822 



9 

59 

3 

40 

11 

20 

12 

May 



3 

88 

35 

30 

17 

0 

12 

June 


1 4 

118 

7 

20 

22 

40 

1 1 

July 



5 

1 i7 

39 

10 

28 

20 

14 

August 



6 

177 

11 

0 

31 

0 

14 

September 



7 

206 

42 

50 

39 

40 

15 

October 



8 

236 

14 

40 

45 

20 

14 

November 



9 

!205 

46 

30 

51 

0 

13 

December 



10 

295 

IS 

20 

56 

40 

11 

January 1823 

E 


11 

324 

50 

11 

2 

20 

10 

February 



12 

354 

22 

1 

8 

0 

12 

Alarch i 



13 

383 

53 

51 

13 

40 

11 

April 

i 




N. 13. — The Solar Ahargaua may be found by means of Table XLVIIIj part 2, of this collec-^ 

rsfodows: 


for 4000} ^'8* 
900 
20 
3 


Subtract Sodhyam or Equation 
Solar Aharganafor the beginning of A. C, 4921 


D. C. T. P 

1461034 43 20 O 
328732 4S 43 0 

7305 10 25 0 

1095 46 33 45 

1798168 29 3 45 

2 8 51 15 


17981C6 20 12 30 

With respect to the Luni-solar Ahargana, the Elements of the Ariah Siddhanta will give some 
difTercnce from that ^vhich we found to proceed from those of tlio Surriah Siddhanta; but In this 
place, we can only account for that variation in a summary way. We shall, however, renew the 
full discussion of that subject in the Note where the metlmd of resolving that Element by the 
Tables will be considered. *) 


(<) Tiic Rule ftir resolving the I.uui-snlar Ahar;j:nra i? precls^h the jsaiMe as that used with the LUmei’tb of the 
Surriah Sid'Jhuntft : and therefore need not be repealed, bat ue saaic tnaj be found idi much Icss iraublc by 


Solar Aliar^ana ho- 
winniM^ of 4024 of 
the Cali ^ eg. 


means of Table XLIX, 
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Liint sol nr AhnrgJt- 
iia end of the year 
'lQi3 of til c Cali y 


The Aharsnnn. of f’e 
Ar.'ih or Srrji.Ji 
Ssaohanla tna\ I'S 
liid iisv 1 ~ 


It v:\[] be seen i.i the rote of the preceding th^t according to the Arlah SitJ- 

dhr.ntaj a mean Lunar ion is ^0' 51' 50'' 5^ 40* See, consequent’;' tliit the Lun*r year of 12 months 
consists cf 351'’ £2" I’’ S’ 2^6^ Sec, Now as we require (he Luni-solar Ahargana for the end of 
tl-e year 4323 of the Call ; ug, it will be found that in this nuniher of Solar years, there are 5074 
I.uiiar vears, and thi ee Lunar months over, in all G0G31 J.uii^r month‘s, which, therefore^ 
in ul tip] : j cl bv one mean Lunation gives 22' I'* s’* 2,G''XC0831zi:17P814G'’’ [39* 24' 2S' 53* 
And for the current day - ~ - + 4 

The Luni-solar Ahaigana sought ^ 3798147 

This Ahargana dirters in appearance, one day from tliat resulting from the Elements of the 
Surriah Siddhanta, but in reality only 22^24’' 51’’ or S* 57' 50'^ 24^ European time. It will be 
seen presently, that this variation is of no sort of importance, because the apparent position of the 
Sun snd Moon elicited by anj/ Aharganaand the Vakiam Tables will <oon shew, whether the* Asters 
be within one day of the conjunction, or not; and in the latter case, the Ahargana must yield to tho 
circumstance, and be fitted to the proper time. 

For the Soota dina, or ferla of last conjunction, we have ai usual 7)17981 47(25GS7S 

with a remainder of • « , 1 to be counted 

from Thursday, The Soofa dina therefore, falls on Fruhij^ and as the following Saturday wa8 
formerly found to fall on the 12th of the Solar month Poongoui complete of A. Cili vngam 4923, 
this Friday falls on th^ 11th of the same month, (also complete) which means the time of Suo 
4’isirig on the 12th, 


Article 1. 

Of ilii Elcme7ils and their consiniction. 

The Sun and Moon’s apparent places in the Hindu Zodiac for apparent time at Sun rising at 
Lanca, are to be obtained by means of the following Elements and process. 

lo The Sun’s place is determined by converting (he number of months, days, guddiac, 
Tiguddias, kc, into signs, bngalis, calas, and viralas; being that measure of time which the 


Solar Ali'irg'ina 

l?P816!3i 

174^543 

0) 

551613 

35436 

(2) 

18V>2 

17713 

(3) 

404 

054 

(4) 

no 


25 


itercalationB 


Versn. 


c. 


r. 

p. 




r>7 

55 

S6 

13 

20,0 

vuo 


SI 3030 

17 

0 

39 

0,0 



7('5'7 

£0 

22 

40 

52,0 

3 


1063 

$ 

3 

24 

7,8 


(0) 

17445-8 

S9 

2 

57 

19,8 

100 

n) 

S5-?36 

41 

53 

24 

20,0 

50 

(?) 

17718 

20 

bG 

40 

1J,0 

1 

C^) 

S54 


1 

8 

2,0 

ntlia 

(4) 

38 

23 

r>o 

17 

0,6 



1793140 pO 

24 

28 

53,0 



4* 1 


— 

— - 



Lu#i*folar Aljargana sought • ITUSKT 
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Hindu?, in a special sense, call Saura (*). In this account, all days and fractions are always 
equal to one another, a sign corresponding to one month, a decree to a day, 

*2^^ Dy enuailng(i)y rr.eaiis of a Table called Yoghiadi, the XXVIIth, 1st part, of this collection) 
the Arc so expressed, into that really gone through by the Sun in the same space of time; of which 
Table and opeiadon a particular explanation follows. 

3o By fiiitiing the Sun’s true motion from eight to eight days, or, approxImatlTcly, for cTcry 
day by means of the same Table, pait 1; and still more correctly the second part thereof, if 
judged necessary. 

The Moon’s ai^parent place Is deduced for any proposed time, from her place at the beginning 
of the Cali yug. The rule includes at once her motion, ai.n tliat of her Apogee; and the period 
Vrdien she completes a certain number of true Anomalistic rerolutions in a known plrxe of the 
Zodiac, alToids means for finding how far, at any giren time, she is advanced in a period of 24S 
days (Called Devaram), which is taken to i)e equal to G of her Anomalistic revolutions; 
then, by help of another Table (the XXVith of this collection), w'e know how much she takes 
to pass through each degree of her orbit, during the said period; and how far she is advanced 
at tlie proposed time in the Hindu Zodiac. 

Oil calculating the number of Anomalistic revolutions which have occurred from the origin of the 
Cali yug, to any assigned period, the Hindu Astronomers have dttermined that there w ere exactly 
3783 Anomalistic revolut'ons of the Moon in 103C52 mean Tidhis ; from which they concluded 
that there were 27,9920024 mean Tidhis in one revolution ; and as the mean Tidhi is to the 


ilhumi Savan day as " ^ concluded 27**,354C00, or 27^ 33^ 53^,02 in natural 

days for the same. The period, however, which Is u^od in the Vakiam process, dilTers a little 
from the above ; being 27'* 33“ 20’; i. e. 3’ 2G%38, or in European lime T 22", 4 SiC, longer. 

The Moon’s apparent place at 8un rise on any day at Lanca, is to be Jetermi'xd by means of 
five Elements, called Veclam ; Razet Glicrica ; Calanilam i Dc'caram ^ and Ghandva Vnkiam 
fihurmavankam : which arc generated as follows. 


The Dc tar^m. 

'Multiply one Anomalistic revolution of the Moon, 27** 33^ 20’’, by 9, and you have 218 days 
Without a remainder, called a Devaram^ when the Moon’s place in Apogee is 0" 27* 44' G" from 
the beginning of the Solar Sydereal Zodiac. 


Generation of tbc 
ElerccKts. 


The Sun’s place at 
hii rising at l^aitca. 


Ills niotioa. 


The Moon’s place 
fur the same instant. 


AnoTialisfic rcToIu* 
tioa of the Mouo, 


The riements for 
the Moon's apparent 
place, rtferrert to 
Sun ruing at Lanca. 


The Dcvarani. 


(^) Vide Glossary at the end. 
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The* Calani!am. 

CaUuUam. Blulliply on? De'^ftrmn or SIS’, by 13, and ^ou Lare . - 2576* 

Add tv»o Anomalisdc revol jiioiis of tlic 2>, - * 55 6 40 

A Cahnihm • - SOJl [G 40 

negleci the faction ; and the Moon's place In Apofroe Is 11' 7* ZV I*. 

o'* The Uiza Gh^rica. 

G'acrira, Ivliiltlpiy one ( alunilam^ or 3031', by 4, and ^ou hate • • 12134^ 

Add one £)v'va/«^7i • - - - • 


A iza Gherica ^ ^ • 12372 

and the Moon in Apogee is 9’ 27’ 4(V 10 \ 

4 *^ TleV^dsn. 

Vedaw* Mult! pi y one Anomalistic rcTfil ntion or 27’ 3 J* 20', by S, rnd you hare - 210* 

Multiply one C(?i7/ra;rt or 248', 7 . • • « 1735 

Add one 3031 

Multiply one Uaza Gheiica or 12372’, by 129 . . 1500CSS 

Add -y of Moon’s Anomalistic resolution, neglecting tie fraction , 9 [ll 6 40 


Thr TTiantTra Varl- 
am Hajrm^vau.iaoi. 


The sum is a Veeani 


1 COOCS 4 


and tho Modu’s p^ace in Apo^^e is 7' £* 0' 7^. 

Lot these four Tlements be arranged v\ the in Terse ord“r from th»t in yyhbrh ry ’.^ere r;rncrated. 


yed''^m 

Rrzn GIrrica 
,, C ilani’ani 


jSuii.hf'r of 

lb() 2 bS 4 " 
12 J 72 
3 dl 
£48 


Pl^ce nf ih*' Moon in A|cgt'c, 
7 2 * 0 7 * 

9 27 48 10 

11 7 31 1 

0 £7 4 4 6 


To deduce the Chandra rakicim Dhiirmavanham^ (which is the fifth Element of the ?o’ar 
process) from the four precedint: one*;, it is su[>posed that the Solar and Luiduirolar Altai ^anas^ 
are preyiou-;:^ hnown. Taking t esn ns we lave the fo’InwinjT, 

(0 There are Iwj ft aciJoni arb tranlv nr-leci*-il in tiie on.s.rjriion of Ue-e Lieu em:,, via. 6g. *0v. in (he 
Caluni^amj wliicii protiuce a difloret'ce of ^6^. 'Iv (in ni/nu ) in the R za Ghrrica. In the V rhain, the reglcitinj 
®f ih.s L.iciion, tt>getlier w iili ! I (!». If j). on the liiiid part of ui.e Ai oruaLstic reyoiutioii, w ill produce a \er^ 

Coii»iJerkLic liquuLiau. luu^ <ni i Calaj.il-iU) * - «■ - 01 Cg 40 t Op 

On l.y Raz t Gh- ricaa . - - 57 20 0 0 


1 Ancin, iteToIutioQ 


57 20 0 0 
0 II 6 40 


Two AuomVislic Rerolution^ 2X^ltL 33g. 20v. 
n a-ereuce on cne Ve.latn. 2 Anomalistic RevoIafiuM 


£7 37 46 40 
5i 6 40 0 


2 31 6 40 


1 conltl obtain no irTortnaiion on tlie reasons which have rcadercJ (he iubtraciiaa of that quantity crcesiary 
for bu>ii ;5 the *Mooi/s true pid«c at vhe end of a VeJuin, 
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Patcr.PT. 

For tliC A VfftiTr.cn t of the Moon’fs EqTJStton,' 

DWl^e siiccc<sirclv the LuTii-solar Ahargana\)y \ Vedan, I Raza Ghcnca, 1 Cal an! lam and 
\ DoTaram, the roirainiior in days \fiii be the Chandra rakiain Dhurmavanham^ t\Lich is the 
Argu,ut‘iit of Ttible XXVIj both for the Moon’s true plact* and motiou.** 

EKments for the Sun’s Apparent place, 

Prlcept, 

to Conrert the number of months and days elapsed since the beginning of ChsUram IT, 
^ th-'' former into tiie numeral of the last Sign gone through by the Sun, the latter into degrees, 
uill au'iwer to the time expired at the end of the proposed d ly. 

If tie month (whatGver bo the day computed for p ndin^ its duration) begins at day 
time, dcdi't the g idJia^ as dll'?, which had elapsed betwt-cn Sun rise and the time of his 
enfernu a ucw Si^n : the remainder will gixe his Suara place on ihe morning of the day oa 
which the Svdered month co'cmenced. 

S« If the month begins at night time, add the guddias as calas which are wanting to com# 
plete the night and bv^gin the next day, 

4^ To find the Sen’s Equation for one day by means of the Yoffhjadi Table, divide by 3 
tho qj’antitv given the rein for the day it^df ; or df it he not in the Table) for that nearest 
below it, and the quotient will be the Equation of the Sun’s (rue motion to V in a day, sup* 
posed to be hts true progress dusing 8 days, 

5'» Multiply the Eunadon thus found by the nurcb^^r of days you require in the interval of 
8 daxs, and the product will be the Equation required, 

fo The Equatirms so obtaliu d are aduilive from the beginning of Arpesi io the end of 
Mausd, and i^ublra live from tho bogiuniug of Poongoni to the end of Paratasid* 

A' the preceding preceplsj are insuflTicient for a dear uiulerslanding and application of Table 
XXVil, the following article is intended for giving the reader a moro distinct view of iti 
COQki-f uction. 

Article 2. 

Atenuni of (hr Vakiam T*al fer. 

Of the Cha'^drn P'hp^a and Sputa Gad Tabic, being the first of the Vaklam process and 
the XXVlth of f!.i« ^orertirn. 

The of Ti 1 the Chnndra Vaktam Dhurmavnnhan. or the remainder in flays 

®f the Ahar»an(i, aft« r divMcn by the four Elements above dt scribed, 24S of these (equal to one 
Dovaram) are rf g’stered in fir-vt ( clnmn. 

The second column r<'n''^ins ^he Ciicn ’ra P liala, or Memds Equation, always to be added to 
htt Dru^u^ aud lufi third i>lvci her tiu^ u,otiw;* for each \ day. 


Prcceyf, 


FtenccU for the 
Sxn’j ayyareut 
place. 

IVeccpt, 


Of the Ch-rdra 
P ijaLi an-i bpata 
Table, 


Thr ar.iin’i Tnr*\^ 
lioju aiH-aya ^idainvc. 



Thf sawie alTrnys 
taken, tor the \ d-> 
kiani clay found by 
the opera: ion. 

The Moon’s motion 
t<» be taken for the 
I.evtday n hoji liie 
c<!njuncti<>u is to 
come, or the Tidhi 

fliUlf 

The same to l)r tak- 
en for tiu' d.iy 
^hont’m ronjunriion 
|gpnS'-rd,ortlieliohi 
tc-iuau:g. 


Ist Part of the 
Yoghiadi Table, 


The Moon’s true 
motion referred to 
I* to a day, 
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The Equation Is In till cases fo be tabon for the VahlaTTt dir Itself* such as Ind'caffd by the 
operation: hut tlje Jlcon’s true motion may be taken for that or the tie\t tli’v, accortiiug to the 
following rule. 

Ifhy^ tlie result of the operation it appears that the conjunction has rot yet occurred, or (if 
during the course of the Lunar month) that the Tidhi is at, or near its end, then the Chandra Gati, 
or true motion, is to be taken for the next day to that indicated by the Vakiam (or Argument). 

But if at the time of Sun rising it appeared from the Sun and Moon’s riOngitud< s that tlie con- 
junction had passed orer, or that more than one half of the Tidhi was expended, then in suca a 
case, the Moon’s true motion is to be taken as glren in tlje Table for tlie day itself. 

The Moon’s mean motion, to which her true one is referred in Tabic XXVI, is 791 calas, or 
13* 11' per diem. 

Account of the Yo^liiadi Tablcy Icing the seco7id of the Vakium process and the XXElJlk 

of this collection* 

Or Part First. 

The account which was originally given to me of this Table was so rery unsatisfactory, that it 
was a long time before I could understand its right application. 

Independently cf the precept w hich we have delivered in the preceding pages, it is to be under- 
stood that the calas or triuutes given in the 4th column opposite to any day of the month in lh« 
diusion of wdiich it is registered, represents the Kq nation of the Sun’s inction in plus or minus 
to 1* for each day, for ei^ht consecutive days. So that if opposite to the 1st day in the month 
Chaitram we find 11 cahs, we are to understand that so many minutes will be the complelf 
Equation due on the eighth complete day of the said month. 

These 11 calas divided by 8, give a quotient of T 22" 30% which is the mean dally Equation 
used by common computers from the 1st to the 8tli Chaitram complete. 

But on the 9th day this Equation varies, for by the Table it gives 1 1 calas, meaning th^ 
aggregate Equation from the 8fh to the IGth, both complete. During that interval the daily 
Equation will therefore be l-8th of 14'' or V 45" ; and if we want that due to the 9tb, it will be 
11 -}-l' 45"rrl2' 45% the second inember being added because the calas are increasing ; but the 
whole Equation is subtractive, on account of the Sign — expressed in the column of months. 
Proceeding ia the same manner, we shall find the Equation for the 16th Chaitram complete, to be 
1 1'-}- 14'n:25' also tub tractive. 

Lastly, if the month Chaitram of the proposed year happened to be of 32 days and the Equation 
for its last day were required, we would add ll'+H'-p 16+17' (thoje due to ls% l7ih^ 

25th days,)zz58' for the quantity sought. 
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Bat fncn on the ensuing day, because the Sun svould enter a new Sign, all the foregoing 
Equations would be abandoned^ and if it happened to enter the Sign Vrisha g at it’s rising 
(which very rarely occurs), the Equation for that instant would be Zero, I shall illustrate the 
foregoing expoiltion by a few Examples. 


The equal 

to 0, when the Snn 
enters ti new Sign at 
bis rising* 


Example I* 

Let It be required to find the Sun’s apparent place on the 15th Chaltrara of the 4924th year 
of the Ciui yug current, at his rising at Lanca, 

On the 1st Chaitram the Sun entered the Sign Mesha y' at 29^ 12” 30'’ after Sun rise (1st 
Geaeial Tabic), then 

O's place, 1st Chaitram » O’ 0* O' 0"' 

For 15 days complete . 15 0 0 

0 15 0 0 


But as at his rl'^ing lie was still in the Sign 3»Iin therefore 
we are to deduct the guddias as calas for 20" 12” 30^ 


20 E 


Q’s Saura place, 15th Chaitram *. . 0 14 30 47 

To find Lis Equation, the Yo^liiadi Table gives for 8 days compute 11 calas, \vc want there^ 
fore for 7 days more; and finding 14" for Sth Chaitram, the ESth part of that quantity or 1" 4,"/' 
is the daily Equation from the Sth to the IGtli complete; therefore 7xE 45''~12' li,", is the 
Arc to be added to 11 calas, before found; the sum amounting to 23' 15', 

But we have retrenched from the Sun’s Saura place 20' 13', on account of 20 guddias, 13 vig, 
(nearly), in the ratio of which we are to decrease the above Equation. 

Now having found that the dally Equation from the 9th to 17th beginning, was l' 45^, 


say : 


60" 


1^ 45" 20U3” ; 35" and 


Corrected Equation - - 

Q’s Sauia place above found 

His Sputa Graha or true place sought 

Example II. 


year, at 


After Sun rise — remains of the day 

Proceeding as before, say, Ist Audi 

For 24 da^ s conqdete 

For the time wanting to Sun lise 

G’s Saura place, 24th Audi 


23' 

15" 

35 

22 

40 

l l* SO 

47 

U 17 

7 

li yn?. 


le 1st AucVi of the 

5E Jr 

33'’ 

GO 


S 25 

27 

o 

q 

O'' 

24 0 

0 

8 

23 

3 2i 8 

25 


The Sun’s place for 
15th Chaitram A. C. 
49 ^ 4 . 


The Snti’s place 21th 
Av.Ui 
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The Table XX VI I, part 1, for 8 days in Audi gives ; for 23' ; for 24\ 22', nnd m 
the present C3se, as the Equation is required exactly for 24 days, all these calas bein^ added to^ 
gether give 69' for part of the Equation sought. 

But we have added, for S' ^7^ that remained of the day, an Arc of 8' 25^ to the Sun's 
Sa ura place; the Equation must therefore be increased in ratio to the same. 

As on the 24th Audi complete it was 22' ; l*8tli thereof is 2^ 46", the daily Equation from the 
17tJi to lilt- 2 jth. 

Say therefore : CO' : 2^ 16" :: 8g 25v 22p : . - 22 

Equation above found . ■ . . *190 


Corrected Equalion 

0's Suun place, 2 kh Audi complete 


1 9 22 

3 24 8 25 


Sun’s ^puia Grali'i soii:ht 


3 22 59 3 


How to compute th^ 
Siiii'-i triic duirwal 
Qutiun. 


These two Examples will suffice to show, how the Sun’s ^lura place may In all c'Jscs be equated 
to his true one. There remains now to exphilii, how the Sun's daily motion Is to be computed by 
moans of the same Table, which however, has been in a great measure eiplainod in the preceding 
article ; for the mean daily motioi for S days is obtained by dividing by S, the calas registered 
opposite to the day next below the proposed one, the quotient being the Equation i (o be applied 
to GO' fer obtaining his true moiion cn the same day. 


Example !, 


Waatpd the 8un’s true motion on the 16th C’uitram 1921. 

From Table XX VH, part 1, the caias opoo^^ltc to the 9th Chaltram, which arc I k ; 1.8th 
of \sijich, V iy. h the Equati^in from the 9th to the 17lh, being subtractive, 

60 

1 45 

Uccorrectcd Sun’s diurnal motion * 7 * 58 15 


ot' i‘-e 5u:7s diun.al 
motlja. 


nnd b} ih/» common rumul Kaicndar rnahers, this quantity is used indiscriminately as the true 
motion on any day (kiring that Interval. 

Ejt tae f^^7 who aim at greater accuracy, tal:c the second diiTrrences, — seldom, it is tr«r‘, for 
eju . tae Svn s Saura to his true place, but frequent]/ for finding his true motion on any 
specific da/, ll e process of which Is as follows ; 
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Take the calas for the ensiiiniT eight clay<^ ^vhlch in the present case will be those for the 17 ih 
Cliaitrani, tIz. 16' ; l-8th of which is • . . • 0' 

Eq^uatioii for the 9th, as above found • . » . 1 45 

Dlfferenee 15 

then 3^ ; 16* : 0* : 11* *2^^* S:c, W'hich as the calas are increasing, add to 1 45 

+ 11 

Correctul Kqnation - — «. • — 1 56 2'2 

Which subtiact from . « » - GO 

O’s true motion on the 15th Chaltram » • - 58 3 33 

N* B — la Table XXVIII that Equation is . • 53 8 

DiiTerence 4 22 

on the 17th as the calas are \6\ the Equation would be 2' and the Sun’s motion exactly 53'* 

Observation. 

It is manifest that these corrections are equally applicabls to the Equations for reducing the 
Sun’s to his frwe place; and it may appear singular that, whereas in equating the Sun’s 

Longitude, the Tamul computers never omit to take into consideration that fraction of the day 
which marks the interval between San rising, and his entrance into a new Sign (whatever be 
the day of the month computed for) yet when calculating the Sun and Moon’s disUnce and 
relative mo tic n, they should e nil rely overlook these second differences. 

Of the second Fart of Table XXFIh 

This part servts to find the Sun’s Anomalistic Equation, and consequently the Solar and Lunu -‘1 the Yom 

g.iz/itli IVhiiS, 

sohr Area Bhagabalas, and the Sun's true motion for every day in the year, much more accurately 

than the first. Its Epoch Is the beginning of the 494Ut year of the Cali yug, answering to the Tpoch A 0, 

A^y.t) complete A, 

11th Aprii 1839, when the place of fne Sun’s Apogee will be in 2’ 17* 17^ 20*. D. IS'^9, 

This quantity, which is to be found at tiie head of the fifth column, is the Supplement of the 
Sun’s Anomaly to a complete Circle, on the 1st Chattram, at the precise time when ho will enter 
the Sign Mesh a ; and is tlnr^fore the Argument of his Equatiori for that day. The following 
quantities are the same fer the beginning of the succeeding Solar months ; but in using those, 
the positive and negative Signs mu^t be taken as given in this Table, and not as exhibited in Tables 
XXII and XXIV, because the Argument of the foimer is always the Supploment of the Sun’s 
Anomaly; and oi the hitter, the Anomaly itself ; whereas in the 2d part of Table XXVII, it Is 
either the one or the other, or iheir respective Dhujahs to the Sun’s Apogee or Perigee, con- 
formuLly to the rules of the Sastras, a construction which savts the poSiitilUy of error. 



h ■’'* t"'J ' 
i.on re >rr> . t' 
J'.u 

uca Of 50" s3'". 


Th? S in'- fr-,^ 
Ar''.i 

L'a'^ija for f’:c 

th.uifa:u 40 U. 


The sawir ft 
Audi 49 U. 
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' The San’s true pro!^ress Is roferrcd, in this second pari, to lils moan motloHj or 59' 8*, and not 

) h s 

cno- to CO'j as in tlie fiist. The positive and negative S’ijns in (ho Tth columiij indicate M'hen the 
apparent is greater or less than the mean motionj following the same order as in part Ist, which 
howerer, has not the advantageof shewing the precise day vrhen the Signs change. 

I shall now proceed to give some examples of the application cf tliis Tabic : but it is to be 
understood that, neither its first nor second part can be considered as afiording results strictly 
correct, for I cannot find that any part of the Vakiam process can pretend to more than fur- 
nishing approximations, the limits of wlilcli, when compared to the resolutious by the Surriah 
Siddhanta modified by the Tikas, are by no means narrow. 


'ExAriPoc I. 

Let the Sufi's Equation, tiue motion, and Solar, as well as Luni-solar Area Bhagabala, be 
15:h rrqtiirud foi tlie I5lh Chaitram of tlic 49 list year of the Cali } ug. 

I® The Argument of the SunS Equation for the 1st Chaitrara, by Table 

XXVH, part 2, is - • ^ . 2’ 17* 17' 20'' 

Ills mean motion for 15 days, by Table XX - 14 47 3 

2 2 30 17 


which motion Is to be subtracted, because the Argument is cecreai^ing in the fourth quadrant of 
Anomaly. 

2q With 02^ 30' 17' as an Argument, refer to either Tables XXII or XXIV (but in preference 
tli€ latter, because it gives the Equation foreaery degree), and the Raiu P'haia will be found 
L 50 ' 4^, which is to be taken as positive on account of the sign in Table XXVII, part 2. 

The same Argument will give the diiTerence between the true and mean daily 

motion of the Sun - - • — 50" 

59 S 

G's true mctlon, 15th Chcltram 49 II - . 58 9 

B The same by the Table XX VUI • - - 58 S 

Di Gere nee 1 


The Solar and Lunar Area EhagdLala will be found as usual, via. 


ThcQ’ii 

'Ahe D's . . . . 

but till: Sup3s is not used In tho Vakiarn process. 




=r 4- 19^ 


1 56 4 

St 


— + 4^7" 




ExArpLC II. 

COih The Sim? for the 20th. of Audi ^ of the same year. 



0’ 12* 42' 40^ 
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The Manda K^ndra^ or Argument for 1st Audi, column Sth, U «. 

Add Sun’s motion for 20 days, because the Argument is increasing 

in the 1st quadrant - pr • 19 42 43 

Argument, 20th Audi « » » .1225 23 

or 52'^ 25' 23''“ 

The Equation answering fo which is - • . ~ 1 10 47 

DiilVreuce between 0's true and mean motloa • » — 1 53 

G’s true motion, 20th Audi - .r .. 59 8 

57 15' 

N. same by Table XXVHI, . - - 57 14 

©’s Area Bhagabala — 11" Difference 1 

^’s do. _ 2 37 

Example III, 

The same for the ISth Parafasi of the same year. 

Argument, 1st Paratasi, column 5th . • - 2' 12° 42' 40" 

0’s mean motion for IS days, Table XX, . « 17 44 35 

To be added because the Argument increases in the 1st ({ua. 

diautof Anomaly . . . - 3 0 27 16 

Equation — 2° 10' 32' 

K365thof which is the 0’s Area Bhagabala « ~ 21 

K27th the Lunar Area Bhagabala - • 4 43 

Equation of true to mean motion ... 0 

True motion, IStli Paratasi . • . • 59 

which is the same as that gWen in Table XXVHI, 

Example IV. 


Thp ^ame for the 
lath Faraiajri, 


The same for the 18th M argali of the same year. 

Argument, 1st Margali . . . . 0* 17* 17^ 30 

O’s mean motion for IS days - , d- 17 44 36 

Of which take the difference ^ . 0 0 27 16 

The Equation answering to this Argument . . 0* 3' 23" 

©’s Area Bhagabala insensible. 3’s zr 3^ 

Equation of ©’s true to mean motion . + 2' 18" 

59 8 

O’s true motion on the ISth Margali, which is at its maximum . 61 26 

By Table XXVIII the same. 


Tile srinc far the 
I'sth M.’irgaii, 
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O: T.Mr .WVITT, 
{'f the 

Va/iiain process. 


Tlicse operations arc so obvious^ tljat it would be a wcsfi^ uf tloio to carry them any furtJier. 
TliC'y leave little doubt in niy oiiid tliat Table XXVHi (vfhicli was communicated to me bj a 
Native Astronomer) was computed by means of th^ 2d part of Table XXVIIj though in some 
instances I have found a few seconds of diiTerence, 

N. B.— As the Sun’s Apogee is supposed tc moye at the rate of V in 517 years, the latter Table 
may easily be fitted to nnj remote Epoch^ by a oornmon rule of proportion, all the Argument* 
being equally affected by its motion, 

Of Table XXniL 

This Table furnl^^hes the Sun’s true diurnal motion for every day in the year, and therefore 
requires no particular explanation, I suspect it to hate been constructed by the person who 
communicated it tome, by means of the 2d part of Table XXVII. Be this as it niay, as it 
saves the trouble of computing the Sun’s (rue diurnal motion by eiiher of the processes wliich 
Me ha^e foimeily explained, I have thought it deserving to be insei Ud in this collection. 

Tal)!e XX\TiIj as well as the preceding one, su]>poses the Sun’s Apogee in 2’ 17' 17' 20^, 
and oil account of th.e sb^wness of ik motion, will be suOlcieiitly trtie for a great liuiuber of 
jears. 


Of Table XbVIT, 
bi-iP- the 4* ft «r ihc 
Vakiam proces?. 


Of Tabic XLJll. f) 

I profess to undersiand vciy imperfectly the consfruc (ion of this Table, which was cemmuni. 
.cated to me by a Native Kalendar maker named Sami Nadu Sadiya^ who made ail his com^ 
putatioiis with shells and tamarind seeds, but v^ho, (though he used it constantly), could not give 
me the Iea«t account of the tlieoiies on w Inch it was grounded. 

There can be no doubt, however, both from the name given to the quantities registered in the 
2dcoIun^:i, and lioni tha manner of using it, that it accounts for the effects of the dilference of 
Tongiludv on the Moon’s apparent motion, between Lanca and some oUicr place (t), which Sami 
Xada be lieved to be Tunjuve^ bat in my opinion Trivalore^ because that place lies not far from 
it, and i? still reputed to be the seat of the sciences in these Southern parts of (lie Peninsula. 

This Table, I was informed from the same source, is used indiscrimitiatc ly for all places 
fctlween Cape Comorin and Jladias, though mj informer acknowledged it would not do for 
Malasyan ; by which he meant the Coast of Malabar. The lateness of the Epoch when this 
Table fell into my hands, prevfeiiied the possibility of my anahzing it as I could have wished; 
I am, therefore, ccrapelled to confipc mueif to a mere explanation of its application, which I 
shall do in a solitary example : foi p , Its results are confined to one particular spot, and as the 


(■*) The anangemcni of tlie Tables liAting aeddculall^ bfcn disturbed, the present one, which thoidd have been 
tlio XXIXthj is the XL^ lllh, of this c<)llectiun. 

( I y jacr^te word for Terrestrial Longitude is Vesentara ; and for the Celestial Saijann, 
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object of the present research is general, I shallj in fhe remainder of ^^hat I hate to say on the 
I'akiam process, have recourse to those general methods, which though more operose, may be 
applied to any geographical position on the globe. 

The Equations furnished by the Table under consideration (which Is the 4fh of the V altam 
process) are to be applied to the IMoon’s uncorrected place, such as it has been elicited by her 
J)ruvet, and Chandra Vallam P hala. 

The Dcsentara calas or minutes, registered in the second column, are always additire, and to 
betaken for the month which precedes that for which the computation is made. 

The vicalas, or odd seconds, registered in the third column, are for any day in the 

month itself that the computation is Ynade for. They are to be used us multiples of the odd 
degrees, minutes and seconds of the Sun’s true place, at Sun rising on the proposed day; the 
product of the degrees gWing vicalas^ or seconds; that of the minutes, iarpat ies or thirds, and 
so forth, which inipliw*. a division by CO'. 

This latter Equation Is to be applied + Moen’s uncorrected place, as indicated in the 
Table. 

Ex vv.PL?:. 


Apf)liration of the 
DesciUara cala?. 


Of the Aadra ti^ 
calas. 


Let the Sun’s apparent place on the Uli Audi complete^ be • - 3’ 

And the Moon’s uncorrected place at the same instant » - 4 

lo Add the Desentara calas for Aujii U, 

2*^ The Andra vicalas, for an^ day in Audi 23 (the month computed In^ are 
+ 2% and the odd degrees, minutes, See, of the Sun’s Longitude - 22"* 69' 

Rlultiply by X 2 

Equation 46* 6S'* 6“^' 

And on account of the 68* say 

J’s place corrected /or Desentara^ 21th Audi « ■ • 4 


22 * 59 ^ 3 ^ 

3 57 13 

+ 70 


+ 45 

4 4 59 


Of the Equafion due to the difference hctizccn the Moo7i^s true and mean motion. 

There is a last Equation used by the Tamul Kidendaf makers^ of which Sami Nada could give 


Moon’i place un. 
corrected. 


me no other account, but that it was indispensable, and which I believe answers to the yirca Bha~ 
gdOala^ though the process for eliciting it, bears not the least resemblance to any of the methods 
that we have hitherto seen. ^ 

In the Example w'bich I hare selected, there were, after division of the Jhargana by the res- 
pective Elements, 9 Devarams^ and the Chandra Vakiam Dhurmavanhatn was 100, for which, by 
Table XXVI, the Moon’s true motion h - - - „ §44^ 

Her mean motion being supposed to be - - ^ 


Srennd correction 
5ijpjios«'d to iiu^vTcr 
to the iVIo(»n'9 Area 
BbagaLaia. 


Diffiererce ofMooa> 
true and ineas 
IQOU«iaK. 


Difierence 53 



An Kquf-tiim of $2^ 
p<*r Drtv.iram, 


Kojolulicn of 2d 
contLiioi!. 


placf t\Ticc 
eoircfted. 


K(*5olution nf the 
Ja^t coi'juiK'tian of 
thi* year 4y'2i ^ of the 
t’ali yuf, reduced to 
a given iUcriuian, 


( 132 ) 

XoT^ for each Divaram tho precept directs an Equation of 32 tarparles or thirds; therefore 
9 X 3^' zr CoS 'j M?\d\ product multiply by as many units as there are in the difference of the 
Moon’s apparent and monii motion, and this recond product, v.'hich amounts to 288"^ X 53 r: 4^ 
14^ 24'^'', is to be applied ^ to the Moon’s place once corrected, as her true is greater than her 
mean motion ; and vice versa. 

In the present case it \^iU therefore be 

JX place once corrected * - - 4 * 4* 4^ 59* 

Add Equation . • • -]" 4 14 

J’s place tv, ice corrected « - i 4 9 13 


supposed to be her Sputa Graha^ or apparent place at the instant of Sun lining on the 25th of Audi, 
at the pi ice computed for. 

Article 3. 

Resolution of the Amavus^a winch ended the 4023d Luni-solar year of the Cali y^igj called 
Bns^a ; and preceded the commenceraeut of the 4924th called Chitrubhunu^ reduced to the 
Meridian of TriTalore, as is supposed, 

A 

We hare found at pages 110 and 120, *hat the Solar and Luni-solar mt I th the 

respective Soota dina for the end of the 4y23d year of the Caliyug. were, 


Solar Ahargana, lat Chaitram 4924 
Luni-soUr do. 30th Phalguna 4923 
The Solar Soota dina consequently 
The Luni-so!ar do. 


D. G. T. r, 

17981^6 20 12 30 


1793147 

Thuriday, 

Friday, 


Divide the Lunar Ahargana successively by . I Vedara 1G00984 1778147(1 

1600984 


1 Raza Gheiica 

I Calanilam 
1 Devaram 


12371)197163(15 

12372 

73443 

61860 


3031)11583(3 

9093 

248)2490(10 
24 S 


Chandra Yaklam Dhurmaraviham . 

the Argument of Table XXVf. 

2» Multiply the analogous Longitudes by the respective quotients; viz. 


10 
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1 Vrd'im • . 7* 

2* 0' 7" X I 

. 7* 

2* 

0' 

7^ 

Rnzu (rlterlca - - 9 

27 4S 10 X 15 

- 4 

27 

2 

30 

Calitnilam - - 11 

7 31 1 X 3 

. 9 

22 

33 

3 

Leraram . - 0 

27 44 6 X 10 

9 

7 

21 

0 


2)’s Druva 

. 6 

23 

56 

40 

Equation for Chandra Vak 

iam 10 ( Fable XXVI) - 

. 4 

7 

58 

0 

jMcon's place uncorrteted 

. 

- 11 

”6 

54 



at the lime of Sun ruing at Luucaj on the 11th Poongoni endingj or Pith corainencing ; to be 
reotififtl herearter. 

B 

For the Sun's place. 

We find by the Solar Ahargana gi?cn at Aiiicle A, that theT Sun entered the Sign Mesha y' 

hen there had expired since the beginninsj of the Cali yug - 17981GC*' 20' 

Subtract abstract duration of the mouth Poongoai, Table 111, — 90 20 21 2 

Ahargana, 1st Poongoni 4923 ... 1798139 59 51 2xS 

^hlch shews that the Sun entered the Sign Min H at night time ; and that there remained to com- 
plete the night, and begin the day (GO^ — 69- oV 280 0" 8’ 32'’ ; xvhich according to the precept 
dtPueicd at page 123, article 3"^ are to be added as vicalas and tat'paries to the signs and 
degrees of his Longitude, in order to have that Element precisely for the time of his risiug. Then 
to proceed, 

Sun's ^.aura place, IstPoongoni ... 11“ 0* 0' 0^ 

For 11 diu s complete - ... - 11 0 0 

Add for S' 3P, or sa^- 9^ ... - 9 

©’s Saura phee on the 12th Poongoni his rising at Lanca H 1 1 0 9 

vvhleh to reduce to his xipparent Sydercal place according to the precepts delivered at pages 119 
and 120, we have by Table XXVII, part Ist, for the first 8 days in Poongoni ^ 2" ; for the 
ensuing S days (from the 9th to the 17th) — 4' ; and f rzSO" for one day ; and from the Sth to the 
llth there being 3 days, say 3X30'::zP 30"; xvhich added to 2', gives — 3' 30" for the Equation 
sought ; and as only 9" were added to the Sun’s Saura place on account of what remained of the 
niiht when the Sun entered the Sign Min K; the second Equation adverted to at page 125, para. 
3, is insensible. Hence 

0'5 Saura pl^cc above found - • IP 11* 0' 9^ 

■Subtract Eciuaiion - - « — 3 30 

©'s Snuta (Irala, or apparent place at ^un rising at Lanca 

on the Uth Poongoni A. C. 4923. (^) - - 11 10 56 39 


t*) Ab fvir ns this step, the rule is t’.i? we i\nrk fer ihe Aim liha.Tabala by the 5*1 pnrt of Table 

XXV 11, Of bv the rule deliven'd ut l.:S, oi \i mean to tli.tl ifv‘ S.jtrj true motion on (hed'sy computed 
forbyTible XXVil or X\ V HI, because Uiese UeuiCEU hu>e nutimig to do ith the preceding 'part of the 
operation. 


Meon*s place aneor* 

rccicxl. 


Ahnrgana. Ist Poon* 
goiu 


SuiiX place oncor- 
rected. 


Soil's place correct- 
ed. 



RriTuctfons to the 
Loogituile, 


Last Equation an. 
iTverin^ ti‘ the Area 
Bha^abala. 


Moon’i place cor- 
rected. 


Trne trine of con-. 
jcnctloQ. 
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To correct the Moon^s place for the Dcs:;ntura and other Eqtt'itions, 

Bj Table XLVIf, the Desentara calas for the month preceding that of Poongoni 131) 

i.e, Maussij are 

The ylndra 'Ticalas by the same Table for Poongoni itself are — 10^; and the odd degrees, 
minutes^ &c. of (he Q’s Longitude are . .. • 10* 56' SQ’' 

M'hich according to precept raubiply bj . . • X — 10 

_ 1' 49^ 20*' . . 109'' 20" 30"' 

For the last Equation (page 12 5), the Moon’s true motion due to Vakiam 10, Table XXVf, 
15 829'; but the Sun’s apparent place is • • • 11* 10* 50' S?'' 

And the Moon’s (uncorrec(cd) • - - -116 54 6 

nhich shews that on the 12th at Sun rising, the conjunction had not occurred ; therefore by pre- 
cept, page 124, her motion is to be taken for the next Vakiam day, viz. 11, the motion for 
which is - • '- - • • 840' 

^ ’s mean motion « * « » . 791 

Difference 49 

But the operation (page 132) shewed 10 Devarams in the Ahargana, to each of which, 32^^ are 
due: therefore 10x32"=320'", which product drawn into the difference 49, gives 320*x49=: 
4 21 20 , and because the Moon’s true^ is greater than her mean motion, that Equation is 
additive. 


For the Moon'^s corrected place and distance. 


>’s uncorrected place (page 127} 

IP 

6' 

54’ 

6’ 

A id Desentara calas - - . 



26 

0 

And last Equation • - ** « 

- 


4 

21 


11 

7 

21 

27^ 

Subtract Andra vicalas « • « 


— 

1 

49 

^’s Sputa Graha, or corrected place • 

. 11 

7 

22 

38 

O’a do. do. - - « - 

*. 11 

10 

56 

39 

© and D ’s distance, 12th Poongoni, at © rising 

- 

3 

" 34 ” 


For the relative motion. 





J’s Sputa Gati, Table XX VI, • 

« 


840^ 

0» 

©’s do. do. Table XXVIIT, 

• 

• 

59 

23 

Relative motion, I2th Poongoni ^ i 

« • 


780 

37 ' 


or 


' O' 

37* 


For the end of the Tidhi or time of conjunction^ 
Say: 13* (j 37": 60' :: 3* 34' 1" : 16' 26^ 59'’, 
the time after Sun rise on the 12th when the conjunction occurred* 



( 135 ) 

Wltlj a Tiew ?o esfaMlsh (he difTcrence in (he time of conjuncHon which would result from 
computing the same by means of an Ahargana (or sum of days) greater by one day than that 
which was obtained fiom the Elements of the Ariah Siddhanta, I hare computed the Ahargana 
for the same conjunction as it would be by the Elements of the Surriah Siddhanta (Table XLIX, 
part 1), which is 17981 48\ being one da^ more than that which we have used in the preceding 
computation. Now if we diride this new quantity by the four Elements, the remainder in days, 
or Chandra Vakiam, will be 11, instead of 10 that it was before ; which 11 days used as the 
Argument of Table XXVI, for the Moon’s Equation, and true motion, and then following tho 
process to the end, as has already been shewn, will give only a difference of I’' 42® in minus, in 

\ 

the ultimate result ; (*') the reason of this being, that if one day more betaken in the Ahargana, 
you compute necessarily the Sun and Moon’s apparent places for the morning after the conjunction ; 
in consequence of which, at the end of the operation, you have to deduct the time due to the Sun and 
Moon’s distance from 60 guddias, supposed to mark the time of Sun rising. — .Whereas if you 
compute with one day less, you will find the Sun and Moon’s apparent places in the morning before 
the conjunction, and therefore the time due to their distance must be added^ instead of subtractedy 
to that of Sun rising on the day computed for. It is therefore immaterial which of the two Ahar« 
gauas, by the Arlah or Surriah Siddhanta, are used in the Vakiam process. 

Article 4. 

Tn the preceding Article I have shewn how the Sun and Moon’s apparent places, their distance The snme conjunr- 

1 .-., Vl-l. computed fur 

and lime of conjunction are to be determined by certain lamul Tables constructed for a partu I-iinca, 

cular spot in the Peninsula, which I conceive to be Trivalore, But as there should be a specific 
Desen tara Table for every Meiidian which is not that of Lanca, and as the object of this research 
is general, I shall dispense in future from using Table XLVII ; and (excepting in the last 
example of all, where I propose resolving the time of the expunged month which will fall on the 
5065th year of the Cali yug, reduced to the Meridian of Madras) all the rest of the computations 
will stop at Lanca, With a view to uniformity I shall therefore recompute the last operation from 
the point where it ceased to be common to all places, and by means of Table XXVII, deter- 
mine the time of the last conjunction of the Luni-solar year 4923, as it would be reckoned at 
Lanca. 

We have found at page 133, that the Moon’s uncorrected place at Sun rising on the 12Ui 
Poongoni of the said year, at Lanca, was • * - U’ 6* 54' 40* 

And the Sun’s (page 133) . - - - 11 10 66 39 

(*) The qaantiiy elicited by the last proportion, which it the time due to diitance, wai 43». 34^, Igp 

60 


Time of Amavasya by Vakiam 1 1 


A 16 4]i 
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The S'in*5 Fqoation, 
Oiurnal motion, and 
florin’s rca li'insa- 
bala compiUfd bv 
i.jrani of 'iaile 

XXVII, p. 2. 


True dUtt.i,re. 


\\hlch on account of his presence, niu1 the comparative slo^rncssof his motion, the Taniuls never 
correct for tlie diil'crence of Longitude nor his Area Bliagabala, The last quantify is therefore, 
considered as his true or apparent place on the proposed day. 

But there remains to apply the MoonS Area Bhngabala to her uncorrccted place, even for 
Lanca; and in order to be independent of Table XXVllf, which though sufliciently true for 
present time and for a groat number of years past and to come, jet in process of time will be 
atTocted by the change in the position of the Sun’s Apsis, we shall compute the Sun’s diurnal 
•motion as well as the Lunar Area Chagdbala hy means of 1'able XX VI I. part 

That Table gives the Argumentof the Sun’s Equation on the 1st Boongoni, -j- 2’ 12* 12' 40’ 
O’s mean motion for 10 days, Table XX, . . . 9 51 22 

for i do. . • • 59 S 

3landa Kendra, or Argument, on the 11th PoongonI complete . , 2 23 33 10 

.or S3 33 10 

with which referring to Tabic XXTV, we find bis Anomalistic Equation 2'’ 9' 11", raaikcd addi» 
tive in Table XXV'^II, part 2, and for the reasons given at page 127. 

A If' 

The Lunar Area Bliagabala 1$ thfrefore , , -j- m: -f- 4 / 4S" 

"V\'ith regard to the Sun’s diurnal motion, the same Argument of Anomaly rcLrred to the same 
Table XXIV, will give the Equation of the Sun’s true to his mean motion 13' : which as the day 
computed for falls before the 18th Pooiigoni, is still marked additive . . 59" s" 

+ 13 

The Sun’s true motion on (lie 12th current is therefore ... 59 21 

Por the Moon’s corrected place and her distance from the Sun at his ris-ng on (Imt day. 


])’s uncojTected place 

ir 

6* 

5V 

40' 

Her Area Bhagabala . . , 

• 

+ 

4 

IS 

2>’s apparent place sought 

11 

G 

59 

28 

O’s do. , 

11 

10 

5(i 

39 

Distance 


3 

57 

11 

For Yelaibce motion. 





3) '5 Sputa Gati • . • . 


14* 

O' 

Cf 

O’s do. do. ... 

• 


59 

21 

Relative motion sought 

• 

13 

0 

39 


("*) fhc Eqaatiou IduhJ at page 13t, supposed to coiresjpaad to thir, ^ 4' 



( ) 


Por due to uls*u:ice, 

S.iy IT 0' ZQ^ : CO' :: 3^* £7' II" : 13' 4" 33^ 

the end c 7 th" A/'iiv: x 1' AM aMcr San t\z2 a.t L^ k i. 

Tile same wwz fo.'nd icr a differtsii ^)l:.co u: tne prv.c^ding article . IG £!0 3^ 

r/uT rep.ee 1 37 3 1 


T’.e l of r. e COdi T'dlii of *Ae L"in?.r irontn r!i?d^unn of the year 402 jy occurred therefore 
ou :aj 12"' i'S t\o ‘M'! ir ruoiitii Poor^eni of the ?ario 3 car ; and the Fi'af/u:.' 7 ui AuMM* or nrsf of flio 
Lunar u\oi:di of ihc joar 4024^ on the Iddi of tho same month of the Solar year 4123. 

Q. K. In. 

The smie CGpjur.Mlon computed by^ the Siddlianta process, was found 10 or err on the same 
da; at lo' 1 S" 23'’ : th:* cifMicnce of t!ie rcs'dt is tlurefore i^' GO'’ and !:i C-coptaai time 
4 A Z\ a i.-ncc LH^V.y accounted for Iiy the cdrd.udlariry of the proccssc', arJ of ihe ELmeiits 
used iu each rn "had. Zfor is it to he b.Mryed t!:ac there may be four A a grerJer of 

co::ichb‘rjc.‘ in tho ccrup’ tailop.s of dhr"r( :it Mcmnl A hrrrcnw'rSj thoa^!. equa’dy the Solar 

jwcccs ; for \ '.A p* nZ. iPiy of the 'l .hi J hTU'^’M: to IMua all. they coo.hive others for Ihclr own 
privn'e v^ ', bda for gtnor*..! r.ird Igc'.I p’ rr^s.Sy ^d.dcli ao i.ot al a a' • c^rce ; ar.d cccasion 
(^"'.irr^'hs ar "j .h 'vidirn ti.eir iguorance of thc'r;r urvlcrs gf 'icraily u .c.induab’.e. 

7i.:ir:viu: 

IZrrobuhh'? rf fd ’ t.:o A iTUir^ui 7VJM‘j ichA/i JJcnrJ:ic cue CA.aya or expunged mon^h in a 
do'iil 2 f '-c/r derj j.i\ r. 

In crd( r t j t r. a nu: her cf ns:! "sc triali of and mouAi? on v»hich the discarded Lunar 

month L f '\j I ri.rli ‘h-':r in the 3d part of this hlemoir, i:ovv' the Ili .dus Lretel that acci- 
dent, by ccv'pp»d."'; ti e v'ure vir n thefjloon’s A^.ouee lits in on * of ti:o Siyiwcf ti.e Solar Zodiac 
Vtldch co:t' ’'’/•ndi :c- a*'v of the three fhortest Solar Ujonths of the arcl also when a xman 
Adlga'i^i'ri: Lu:ar ini . rali^y inoatii is due, in a particular Solar rnoutii wl^ere it cUnriGt he 
introduced. For it v/.ll b ' c^on, th.at the iirst of these case s Is to he exp'-cted v/hen the Ivlocn 
iriAprgrc is i., lilt: ^amc£igu, eUgioe, &c. as the Si.n in Ftrigc'c ; and tl^e oecoiui \iheii the Moon 
in Ih e co.nM.'rs with tlie Sun in Ajo^eo • and the pjchrAM-fy cf tidie-r occurilng, is gr^altr 
or It.'S iu prcpriion to t'ho (h'^greo of coincidence cf these rhements. 

In the U'.iG', ul r.tlMc 1 siiall be contented with the common liiul of the throe Cs cb 5 cf 10 ; 

1 n ; aud ICO ■»< ars : and as the second is always the most probable cue, coi’.Ad- lip.g T'at the last 
Ci'hava occ’j<rt-d v. h'm the 47h2d year of the Cali vug had expir<-d [A. D. ICSI ant; lohJ ?u;a)j 
I shall con; h:dy that the ru :A mu t fall when 4523 joras cf the Cali yu^ have elapsed ; and lazily, 
as the rno.itli of .If E '*4 tl.'v prcs.-.t po^ihun of (lie Sutds Apsis, is t!ie 

fchort-bt tnoTilh cf the Solar ^ uy of th€ tv\c cc..^uiicttcii5y wliicli may full 

near to its btgiuning and end. 


True time of con* 
junction. 


Registerin;^ of the 
Iasi A!navas>a Tidhi 
of A. C, 4923 anil of 
tile Frathama Xidhl 
of 492 i. 


rcsolnliop „f the 
t 0 A I . V 1 « V a s 
wliioh iiic u 

uiouia^ 


Tnft leaf ion when a 
CVliav.i uionUi TV ill 
occur. 

The m.'ne of an 

Aujj^.Ui oioiith. 


R'’^pbnir,ii of Ut 
vvhirh 

Ct teririii.os a C^ba^a 
lauiiib. 



( 138 ) 


I. 


For the first Ama'catya* 

A 

The respccfire Aharganas for the beginning of Alargall will be obtalnedas follows : 

4-j'23 Lunar, 4924 Snlar, 

Ahargnnas 50th Phalguna 1798117 1st Chaitram ITSSiGd 20 12 30 

Add 9 Lunations 205 40 AJd numb'^rof days to the 

end of Cartiga 


Aharganas sought 


1798Jl'2r46 

1 

1798113 


215 18 S7 10 

1798412 [98 49 40 


2d Alar^^all 


17L8413 


Here the two Aharganas are alike, but of the Soota dina after division by 7, the ren^ainder 
for that of the Sun must be counte d from Friday^ and that for th<^ Moon from Thursday : Hence 
the 2d Margali falls on Salurdjij^ and the nearest Amaiasya, on Friday^ 'which by the 
Kalendar will be found to fdll on our ISJi of December (page IIP}. 


B 

For the Sun’s Anomalistic Equation and Moon’s Area Bha^alaln^ proceeding as In the pre- 
ceding article, and with reference to Table XXVII, we shall find that the Sun’s distance from 

his Perigee on the 2d Margali was 16^ 18^ 12^. and by Table XXIV his Equation 37' 11*^. 

37 ' 1 

The Moon’s Area Bhagabala is therefore — ' — i::: 1' 22\ 

C 


The Moon’s Dniva will be « • . 

7’ 

26* 

40' 

46* 

The Chandia VaLiam 28; and its Equ:iticn, Table XXVI, 

0 

8 

25 

0 

Lunar Area Bhagabala (B) « » 

8 

5 

0 

. 1 

45 

22 

D’s Sputa Graha on the 1st Margali • • 

8 

5 

5 

24 


complete, cr 2d commencing at Sun rise at Lanca, 

And Moon’s true motion, Table XXVI, 722^ or 12“ 2'. 

D 

The Sun on the 1st Margali entire his Sth Sign [Kalendar, page IIP} at 38g 47v 40p 

60 

Time to run to 2d Marjali commencing • • • 21 10 20 

which guddias and liguddias, because the month began at night time, are to be added to his Saura 


(*) Vide Table XLVIII, part 24. 
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place, as calas and vkalas. Hence, after applying the usual Equation of Table XXVIf, part I,* 
for lO'* 20P, which is 26*^ 27'^^, the Sun’s Sputa Graha at Sun rise at Laacaon the 2d Margali^' 
will be S O’* 2i^ 35"^ ; and by Table XX Vlil, his true motion G I' 23'* 

E 

For the Sun and Moon^s distance^ 

2d ?dc:»'rali at Sun- ^ O’s Sputa Graha (D) • - 8’ 0* 21' SG* : 

rhe at Laiica. ^ j)’s do. do. (Q • - S 5 £ 21 

Soob.ri.Arca Iiidoo Graha .. • . 0 4 43 48 

F 

For relation motion* 

G’s Sputa Gatl CH) - . - - 1* 1' 23* ■ 

}’3 do. do. (C) . • . • 12 2 0 

Soob-yi-Arca Incloo Gatr «. <» « 11 0 37 

Cr 

For time due to distance, 

00 y 43' 43-®' 

The rule will be as before — i|o q' distance 25' 46^ 27^, and because 

the Moon was more advanced than the Sun in the Zodiac, the abore result shews the time elapsed 
at Sunrise on the 2d Margali since the conjunction had occurred; therefore, from - CO^ 

Subtract 25 46" 27* 

True time of Amaiasya * - - 54 13 33 • 

after Sun rising on the 1st of Margali. 

H 

But it appears by the Solar Kalendar^ page 119, that the Sun entered the sign Dhanus f on 
the same day, at - * - - • - 38’ 49" 40^ 

34 13 33 

End of the 30ih or Annavasya Tidhi » - 4 36 7 

before the Sidereal commencement of the Solar month Margali, when the Sun was therefore still 
in the sign Viischica ill ; tliat is, ia the Sjdertal month Cartiga, although the Civil Margali had' 
begun, 

I 

Since the Tidhi of the Lunar month Ca7'(iga fell on the 1st Alargali Sydereal 

account, at night time^ it is to be coupled with that Solar date ; and the Prathamu Tidhi of th-s 
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-Aruavisvji 

delf rmine:» 

{fH)r;itl«. 


L::r"r rcr.tu TS^rjr^! rs (-f any such mcrith ^vfre to Ip ccvntc cl In thr rpr.r 4£’Z± of t!ie 
CWii yv.g) tVxulh c''i\ cpor.I «.o C.e 2d Llargali. Eiif tlie Kul.adsir, 112. the S^vdtrfal 


month Cc 


: (tl,. c.l 20 and th.c C!'. :) 20 i 


t 2 '.; fibre tl’o 


^mav:ryci uiicer con.i. 


d' rni:.r, In<^r(I cf t’ . Izt T'.Inr^alt, m^jbt i ia? d f pp-bt<n to ? ZO I Cb.il Cd\ of Cart:ga ; aioj 
I'c Tidiii of the erinu'r!^ Lonvir rf^^2■, t 1st Civil I lir al:, ’vbirh ^va? accordingly 

c}nt la thv. Pan:hin^T;m for that y ar (vide pyv; CS). Vbc ihah Loweyerj prcscntlj, that 
tlu n. it i...uar mcatii was not to be caV.cd dfurjoah (iS, but ih.'.."2hi. 

Xl4 

Fvjr ths E^rc-d Ar'.a-ssj.a rr n:3t c.^'j-rcllcr. ’iv’.urh ir-st f-i'-! r.ccu'. t!:c cr.d of tha Solar 


mouth Tvlar^aii J: or br~'.a:2a^ 


cf T;e 


Knt to r.y'cat ann^Cf'-rai ’p v. !.r,t most now be fnmillar to the re?,d^T. I rlatr th/it if ore 
.f t'-'-ei Lunafioa tc as’c -d tc tl- Ir. - I :,r A;.av-ara, and the ab=o!ntc duration of the rocr.th Mar;:d!, 


v- n irt 

a Caiia; a as a. n c a in l ab 


ily Ic Lt 1 .:mt StlaronCj tae rctocclive Ahar^'^aanj^ now rro: Ircd, '.vlll vi 


VIZ, 


1722141 ' 42 " 4V 


the Lunar I79S412, and die Ih lar 

a-nd thcmforo that to be used for the ITnoa’s Dniva and Chandra 

Vakiara . „ 2c: 1 _v e dC2 Is . ^ ^1725112 

TheS-.!,ir Scofccl'n'i Y/il! f. rr'Aro ts SiVii.vara, Siturd,:;-, the ilth J^nucrv ZC:5; nr.d the 
Lunar j S:iLr(uvura, FrijJ'.y. 10,h. 

B 

For tue Sun’s A*\cmel;tic lYpcatiOn and Lu::er ^4rca Lh^i^abula. U must be ebserred on 

referu-g to Tabh XXVi!, jr. t2, (:-.Ai,-s;nsf,oiu A'org.A: to 'A;c, the Sun In, en!,.,.,dthe 

tl.iid qeadrE.itof hi, ilu-.ei- y : and cons- :ue;itiy, iVa the Ar^un.^r.t cf Lis Kinetic::, ti-.oifU 

Jtdi ref(!rtd toms IVr,g«iy ii :.ovv in;re; sirg, from d^cr< .’sh';; t'l £t it r, ::: I.r/r rc. In fciroeting 

the Muuda KLudta, v.earo th; .-eforo to t.le from TuLle XX '/If, 2, Itt Cye IP/ 4A /O* 

O’S raein niotuMi in Giie cay - - . ^ f.O S 

Ivlancia Kendra, 2'i Tve - " 

^ ^ » lb 4 t 48 


vhich by Table XXll ^Ivfc^ E:iur4lGn — 30' SG" 

^ V f 


cocc^qatiidy ihc D’ 


' j^t ca Ehes^d^ 


hula — 


V T. 


C 


For the Moon’s apparent pXce st Sun rise cr. the 1st Tye complete, or £.! at Sun r^-r. the 
Chandra Vakiam will bo 57. 

Her Drura - - . _ . 

And the Eiiuatioa of Vakiam 57... 

F-om which subtract ^rca CAcg.v'afa 

1) 8 Sputa Graba, 1st 'I'ue conipicta 
and by the same Table XXVI, ifr true motion or Sputa Gati 7-C'-:.; 


7' CG* 40' 43'^ 
C 23 28 0 

8 23 cS 4'3 
— 1 7 


S 2 ^ 27 to 

5 1 ^' Q\ 
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D 

For the Sun's apparent place on the IS 1 Tye at his rising, yre see by the Kalondar, page 119, 

that he completed bis &Lh Sign and tiitered Macara vfjat • 59* 4’2’ 4 1' 

CO 

0 17 19 

which shews night time ; therefore the vicalas and paras are to be added to his Saura place, and 
are 17^,3. 

At the expiration of the 1st of Tye or at Sun rising on the 2d, the Sun has therefore only 
gained 17^ in his 10th Sign, and the Q’s Sputa Graha is 9’ 0* O' 17^ and by Table XXVIII 
the Sun's true motion on the 'id Tye is 61' 23' or 1* 1' 23\ 

E 

For the Sun <i7id Moon^s distance. 

2d Tye at Sun rising ^ 0’5 Sputa Graha (D) - - 9’ 0* & 17'' 

at Lnnca t • “ 8 25 37 39 

Soob-vI-Arca Indoo Graha . - . 4 22 33 


F 

For the relative motion. 
G’s Sputa Gati (D) - . . 

J’s do, do. (C) . - . 

Soob-Ti-Arca Indoo Gatl » 


1 * 1 ' 23 * 

12 a 0 

11 4 37 


>fnd for the time due to distance. 
fio y 4“ 22 " 

— n-^TlT7~=:23?42v 35p. 


and as the Moon was less advanced than the Sun, the above quantity marks the time after Sun rise 
vrhen the conjunction \Yas to occur. 

II 

By the Kalendar, page 119, the Sun entered the Sign Macara ''/f on the 1st day of the Solar 

month Tye, at - - - « • - 59s 42 y 4ip 

60 

that is, before Sun rise on the 2d • - » 17 19 

Now the Amavasya occurred (G) - - - . 23 42 35 


after Sun rise. 


23 59 54 


(*) Here, as the fractioa is oaly ll', the Equation Uy Table XXVII, part l,is inscniible. 



Resolution of 
two Arr'r.>r 
'which drfer'iji.n 
AUi^ah month. 


( ) 

fti'-.’iTig thfjrcforf^ fhfse twc quantitip?. find that the coi^junclion occurrsd 23^ 59’ 54% aft<"r the 
Sidereal Icginr.ic- of t.;e Sjlar uciUh T^e. 

I 

B” f rst p^rt of fills a*-ticle, the cor.jiinct'on nefir the beglnnir]; of l\!arga!i ^ fell 4' 36’ 
SS’ iAf.::c Ihe oiUerrd the Sign Dhp.nut f fpnge 139), and by the second part, the yf;77arff- 
^j/rc V hil l '\as to occur about the beginning of Tye V? took place ^3- 59^ 54^ aficr he had left 
it (page 141), Hence there ro cor^Jiinciion during the tifne th.at fne Sun i^as in the Sign Dh«- 
fias f ; in consequence of which the ru:r?7C of one of the liunar months, (v,hic]i in the present 
case ^[argasryai) Is to be passes/ over ; and that which follows the Solar month Cardga^ 
(viz. PaiisJua)^ is to be used. In the Panchangum, howeyer, it is cusLOTnarj to write the names 
c.f both : annexing the word Cshaya thereto. Thus we find in the Kalendar of A. C* 4924. page 
Ct', for the men til unde r con shh ration, C^haya Mar^asivas Fau:^hi(i, 

How in that year the Lunar month Cartica happened to correspond with the Solar CuTli^cij 
Sind occa*^loned Pamhia to answer to j^largctU^ will be explained in the next article, 

I shall close thece obseiTaticns by a remark of Audy Sash ay a, which I gWe in his own words. 

As it is customary in tho first instance to compute the general JdfgoJi^ and Cshaya months, 
inch as these would occur at Lanca, which is suppo'^ed to have neither Latitude, nor L^^nigi- 
tude, the results of such computations must be considered as iadlspensable approximations, 
without Avliich, the problems could not be resolved. 

But when afterwards tom])Uting the Kaleudar for any particular place, where there Is of 
course Latitude and Lougiiude, there may sometirnes be both an Adigah and a Cihaya at 
Lanect^^ and none at the proposed place. 

When there Is a great difference of time between the commencement of the Solar month, and 
the preceding conjunction, then the Adigahs and CA^ayas will be the ^.rai.e all o>et India ; but 
in the contraiy supposition, when that interval is but small, the case may be otherwise.’' 

Article 6. 

Resoluiion of iJic izco Amcvavjas iAiIlIi determine the first inlcrcalatun due (o the ij ear 1924 
of the Cali yug. 

If the order of the tim^s were followed, this arlicle should hare preceded that which treats of 
^ the expunged month of the same ytar, for in the case of a double inceicalation the first Autgah 
month always precedes the C shay a. 

But it will be shewn in the third part of this Memoir, that the first indication of a Cshaya \% 
that a mean Adigah mordh will fall in any particular year, on a month whore it cannot possibly 
be inserted, because the Solar month happens to be shorter than the Lunar one. The Cskaya is 
therefore the accident which draws with it the double Intercalation, and pienrires us for the same, 
and on that account it was entitled to the precedence. 
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A I It generally occurs the Cr^ligya fk.\h on Margastras, the first Adlgah due in (he 

same year occurs In fne 'ar nif nils which answer to the Lunar Asxzina and Phalguna^ and 
yAilch zre VarafCiii and Pjjngnni^ I ihail now procLed to the resolution of the two chan|;e6 
which aiTect the fornier* 

Rcsu^iiLion cf ihe Jirst Amavasya 'ithizh deifirminrs an Adigtih month. 

For the Ahargar.as. 

492S lAinar. 49d4 Solar. 

Ahargena SOth Lunar Fhalguna 179SM7 © 1st Chaitrara . - 1793160* 20* SO** 

Add 6 Luiiatloni • . 177 Time to ran to the la*:! day rfy 

Auvani,TableXLVIiI,p.2.) 150 ^5 41 « 

17983^4 Alur::3ria 1st Paralasi . 17973^2 fdO 56 c6 

4- ^ ^ 

Ahargana ad Paralasi at Sun rhe 7)1798324(250905 

remainder 3 

which remainder 3 being counted rij(’'aY, givc^tho Soota dinn^ Fomrt.x’nra (Alonday) ; a»d Resolution of the 

lit Amarasya in 

we h'^.TO added 2 day* to the Ahargana cf the ist Frratasij the compulation will be for the 3d Farataii, 
at Sun r’i:icg. 

Plav'.ng found that the Sun entered the Sign Canya on the lit Paratasi at 40* 56’ 36^^ after 

Sun rise (Ka'endfxtu p. 119). and that the Aharg;ina to be used was 1793324*, I bhall britfiy state, 

that the Chaviura V?ki?.m is 1 j 7 ; the Moon’s Area Bhagabala — 4' 40' ; her Druya 6* 28' 55' 40’, 
its Equation IC* S' 5Z' 0% and the Saids Equation — 1 40 (^Table XXVlf). The respective 
Longitudes at Sun riso on 3d Faratasi, wiii tiierefore be, 


3d Paralasi. atSuii Cf7;’s Sputa Graha - • 

rise at Lane a ^ do. do. . . » 

. 5' 1* 

5 7 

n' 23* 
44 0 

Socb-fi-Arca Indoo Gralia » • 

. .06 

32 37 

The relative by T*L!ei XX VT and XXVni. 

©’s Sim.a Gr-ti 

5 's do. do. «... 

. 13 

53 26 

3 0 

Soob-ri^Arca ladco Gati 

. . 12 

~4'~34" 

, , 60xC’.ri'37' 

The time dtie to Gistance is thereiore — 34 “^ 

• . 32' 

SO’ 42" 


and as the Moon was more advanced thtin th« San, it shews tiiat the conjunction had pamd, and 
that the time above found is to be retrenched Loin that of Sun rising on the 3d Parataii, whea 
the 2d is completed. 

60 ' 0 ’ 

32 30 42 


Time of conjunction on the 2d after Sun xUt 


27 29 18 



Resolsiion of ihf 
/>’! Tvhich 

tiiteirni!i.*s an Aiii- 

gah mouth iii P^ra- 
taaU 


A panicalar method 
4i'r shortening the 
proof^si^* 


( ) 


C. T. P, 


Now tlic Sun entered the S’gn Canya on the Ist Paratasi, at 

After Sunrise ; there remained therefore from that ingtant to the Cd 
And the time of conjunction being on the 2J after Sun rise^ at 

Tfie Amarasya took place • « . _ 

after the Sun’i entrance into the new Sign, when 40' 32^ 42^ had elapsed. 


46 

56 

36 

60 

0 

0 

13 

3 

24 

27 

£9 

IS 

40 

32 

42 


Second Ainevasya, 


When two successive conj unctions are to be determined, the Hindu computers contrive to 
abridge the piocess by omitting to consider the Ahargany^ and working for the Sun’s olace, 
by adding the absolute dujation of the following Solar month to tiie fractional part, in guddius, 
TigudJIap, .^'c. of the time of beginning of the month elapsed. This gires the Sydereal end of 
themor.th to be worked for: but as the Sun and Moon’s apparent places are wanted for the 
time of Sun rising, the excess of time oTer a complete day (which in Soiar computations is 
alv.n.ys the instant re ferred to) is to be retrenched from the entire Sign, if the preceding morn^ 
ing be zt'Unicd : but its complement to one degree is to be added if the cfid of the same day be 
required. 

In the same manner they avoid computing again the 2) ’s Druva^ by considering first what 
the Chandra Vaklum Dkiirnavanharfi wa» at the last conjunction ; then adding thereto the 
Riimber of complete days resulting from the addition of the duration of the absolute menth 
to the fractional part spoken of at the lieginning of this article, and subtracting the number of 
dnys that may have been added to tho beginning of the month for reacldng the Lunar Soota 
dina^ the remainder gives the Chandra Fakiam^ or Argument sought. And lecondly, con- 
sidering that the Moon’s Druva varies only once in a Devaram or 248 days, they conclude that 
having only added 29, 30, or 31 days to the original Ahargana^ it may not have increased 
during that interval, on which they proceed, being certain that the result will prove whether the 
assumption has bacn a right or a wrong one. 

As the process here adveitecl to has not yet been presented to the reader, I shall compute the 
«^€coad Atna’casya more in detail than I otherwise should have done. 


A 

i>. c. r. T, 

The fractional part of the last Solar Ahargana {page 143) wai « 4G 56 36 

1 he absolute number of days ia the Solar month Paratasi, Table III, is 30 £7 22 I 

Epoch of Sun’s entrance into the Sign Tula 


31 14 IS 37 
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which therefore began at day time, so that the guddias and viguddlas are to be subtracted ai 
calas and ficalas from the Sun’s Saura place : but as on the Ist Arpesi the Equation giren in Table 
XXVII^ part Ist, is only 1‘ In S days, it Is insensible in the present case^ being only \\ and may be 
neglected. The Sun’s Longitude at Sun rise of the 1st Arpesi, will 
therefore be - - - - - 6* 0 0 0^ 

Subtract the guddias as calas - « - — 00 14 18 

©’s Sputa Graha sought » - - 5 S9 4b 4^ 


and by Table XXVIII his true motion is 59' 44"^ on the 1st Arpesi. 

B 

The Sun’s Anomalistic Equation by Table XX VII, part 2d, will be found — 2“ 7' 25"' ; and 
the Lunar Area Bhagabala — ^ - — 4 4J 


C 


For the Moon's Druva^ Chandra Fakiam ; and apparc?ii placs. 

The Chandra Vakiam found for the last conjunction (page 143) was . - 187’^ 

To which add the number of entire da) s found at article A . - • 31 


218 

But 2 davs had been added to the Solar Ahargana for equating it to the Lunar 


one, which subtract . » ^ 

- 

- 


_ 2 

Chandra Vakiam for the present operation 

- 

- 

- 

216 

Now as we hate only added 31 days to the Ahargana 

for Paratasi^ 

the Vakiam of which 

1S7 days, we may suppose that the Moon’s Druva has not changed ; 

we take 

it therefore i 

page 143. 





^’sDrura - - 


6* 2S* 

56' 

40* 

Add Equation due to Vakiam 216 

- 

11 0 

21 

0 



5 29 

17 

40 

Subtract Moon’s Area Bhagabala 

- — 


4 

43 

}’s Sputa Graha, 1st Arpesi 

• 

5 29 

12 

57 

and her true motion, Table XXVI, 761calas, or 12 41', 





D 





For the San and Moon^s 

distance. 




2d Arpesi at San ) 0’s Sputa Graha (A) 


5’ 20* 

45' 

42^ 

rise at Lanca > ]>’s do. do, (C) 


5 29 

12 

57 

Distance 


0 0 

32 

45 
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Conclusion. 


E 

Relative motion, 

©’s Sputa Gati (A' « - - 

2r'S do. do. (C) . - - 

Relative motion 


Eor time slue to dii>tcincc, 
60X0« 32' 45" 


jr 41' 46^ 


2^ 48’' after Sun rise. 
G 


0 " 50 ' 41 * 
12 41 O 


u 41 la 


^Ve have found at article A, that the Sun entered the Sign Tula on the 1st Arpesi after San 

rise, at _ . - . . 14^18^37'’ 

Anti by Ihe last article F, that the conjunction took place also on the Ist, 

after Sun rise, at- - - * - 2 48 7 

There wanted therefore - - - - .11 SO 30 

11" 30^ 30^ of time when the Amiivasya occurred, for the Sun to enter the Sign Tula ^ ; Jie 
bting then still In Canya . 

.-Conclusion. 

The first Araavasya took place on the 2d Paratasi (page 14 4) 40^ S2’ 42' after the Sun had 
entered the Sign Cani/a ^ ; and the second, or that of the ensuing Lunar month, when there 
wanted 11" 30^ 30^ of his entrance info the Sign Tula from which it follows that two con- 
junctions occurred duting the time that the Sun was in Cany a and therefore, the name of the 

Lunar month Jszzvia^ which concurs, with the Solar Paratasi^ must be repeated, calling it Adi^ah 
tlie first time, and Njja the second. 

It would be a misapplication of time and labour to give the further resolution of the second inter^ 
calation, which in the 4924th year of the Cali yug, (or the 1745th from the birth of Salivnhana) 
occurred during the Solar month PooTi^otiij and fell on the Lunar 1 hal^una^ called Phal^una 
Mitzekj or Adigah Ckaiira ; so that in the said Luni-solar year there were two Chaitras^ and no 
Margastras, The process for both intercalations is in every respect the same, and (^as far as I 
am able to judge) requires no further illustration. 

I shall, therefore, close here my researches into the Astronomical part of the Luni-solar 
Pauchangum, which by some classes of readers will, I have no doubt, be deemed unnecessarily 
extended. I declare, however, that I long, but vainly endeavoured to reduce these two parts of 
the second ^.lemoir to a narrower -Compass, AVhatever I attempted to. retrench, left a chasm 
which I was compelled to fill again^. becauie it interrupted the course of argument, prevented the 
exposition of certain ingenious method<l^ntended to shorten the process, and in some cases deprived 
. the reader of the opportunity of useful references. 
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Note. 

I hare already stated that it U ati Invariable practice throughout India, to call each Solar and 
Luni.solar year bv the nane of that of the Cycle of 60 years to which it corresponds ; a custom 
wdiich may prove of great resoarce in Chronological researches. As there will be found in this 
collection a separate Tract which treats especially of the three different modes according to which 
the years of the Vrikaspati Chacra are ccr.puted in different parts of India^ I shall only advert 
here to two very short piactical Rules rthicli elicit the name due to any proposed yeapj either 
according to the precepts of the Serriah Siddhauta, or to the Telliuga account^ both of which 
are given in the General Tafelos at (he end of the Volume. 


Kote on the specific 
name given to each 
Hindu year, whelUcr 
Sular HT Luat-Bolnr. 


1 . 


According to the Surriah Siddhanta. 

‘‘ Divide (he numerd of the proposed )car by 80 ; add the quotient to the dividend ; divide the Precept for the 

name of the Chacra 

sum bv 60 and the quotient will give the number of cycles expired since the beginning of the vear according to 
’ the Surriah Siddhan- 

Cali yug ; and to the remainder, if the proposed year be loss than 31 from the last expunged ta and Tika. 

year of the Chacra (to be found in Table XVTII), add 28 : but if the said year falls in the 

55 remaining years of a cycle of 86 years, add * and the remainder so increased will indicate 
“ the numeral of the year current of the Chacra, and consequently its appropriate name.’’ 

(For an Example, see page 211). 

II. 

The same according to the Telllnga accoutd. 

« Dhidc the j-enrs expired of the Cali yug by 00 ; the quotient will give the number of Pr«eiu ^Jhe 

“ cycles expired, and the number of units in the remainder counted from Pramatki, the ISfh j-ear 
“ of the Chacra, as one, will give the name of the last Vrihaspati year expired, and the following cuui-.t. 

<< one that of the year sought. 


Example. 

Let the name of the same year of the Cali yug 4924, be wanted according to the Ttllinga Example, 
account, 

60)4923(82 

120 

remainder 3 

which counted from Pramatki as ORC, gives Prisma for the name of the last expired, ana Cuilrci^ 
bhanii^ the 16th of the Chacra, for that of the current one. 

Although I have taken notice of some of the Astrological articles and ephcmerldes in the 
description which I have given of the Siddhanta Chandra Panchangum at the begin !iing of this 
Memoir, yet I shall not attempt to analyze any of them before disniisiing it- But if the reader 
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be cur'ous In these matters, he may collect raluable Information on the Carna and 

Lhanini^ on referring to the commentary which follows the present tract. 

B. i was told by the Madras Sastras that the Lunusolar year, which is chiefly used iu 

Bengal, is the Bhanu Uusputila Chandra Mana^ the months of which, consklered as secondary', 
are called Gaitna, in contradistinction to ]\lukpa^ the name given to those of the Siddhanta Chan^ 
dr a ^lunuy which are primary, the former beginning with the full Moon instead of the new Moon 
which precedes the commencement of the Solar year. As I have sometimes found the Carnatic Pun- 
dits and Sastras misinformed on matters of Bengal usages, and customs, and particularly on those 
which depend on Hindu Astronomy, they may also be mistaken in this statement ; but it is a point 
M hich may be easily settled in Calcutta. Be this as it may, howeTcr, as I find it stated in several 
books that the Bhanu llusputtia^ diflers in no respect, but in the time of its beginning, from the 
Siddhanla Mana (as it Is called on this Coast), the same principles and rules which were disclosed 
in this Memoir, will serve eq^ually for the construction of the above mentioned Luni.solar year. 
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PART III, 

On the Hindu method of determining the mean Epochs of Intercalation, 

-A.LTHOUGII Hindu A^tionomers seem iieTcr to have been much in the habit of foretelling 
celestiail Phcenom®na for remote times, }et (as we ha've already seen) they aie in no respect 
deOcient in means for calculating with a certain degree of accuraevj the occurrences which depend 
on time for any Epoch whatercr. 

The manner of intercalating the Lunar months being an article of the first importance in the 
construction of the Eanchangum, the rare and unequal rccurreoce of double intercalations 
Tvith a consequent expunged month, made them consider how these circumstances niglit be 
anticipated wilh a tolerable degree of certaint) and without that expenditure of time and labour, 
Vthich loose trials by the Siddiianta rule, must necessarily occasion. This attempt naturally 
suggested the resolution of the mean Kpot hs when fiom the combined revolutions of the Sun and 
Moon those Equations were due. They seem fust to have attended to the relative motion of 
the two Luminaries, atid tht-n procetding more bcientiacaliy to those of their Apogee, they 
concluded that when the Mooti in A[jcgee coincided with the Sun in Perigee, it necessarily 
occasioned a surultaneous short Solar, and long Lunar month : lastly, they discovered that when 
the Moon’s Apogee was in about iifteen degrees of either of the Signs Erischka nq, Dhanus f 
or Macara Vf, (which for many ages past are in possession of the Sun’s Peiigec), if a mean 
intercalation xvas due about the middle of the corresponding Solar month, it was impossiilc that 
the Epoch elicited by their rules for intercalating should be the true one consistently with their 
own theories. 

Por since each of the three Sniir months Curtiga^ Margali and Tpe ar« now shorter than a 
mean Lunation ; and since the Moon when near her Apogee has a slower apparent than mean 
motion, it is manifest that under such circumstances neither of the three aforesaid short Solar 
months could contain two changes of the Moon. 

The same consideration must have also led them to discover that when there was no change in 
either of the said short Solar months, then theie were two new Moons in two other months of the 
same year (or to be more precise, a double change in one of the six praceding, and another in 
OOP of the six following months), occadoning thereby two intercalations where only one could be 
admitted. They appear then to have taken a hint from nature, and agreed to suppress the 
month on which no conjunction occurred r thus preserving, with apparent metaphysical consisi. 
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Mean intercalation.!. 


Rule. 


tency, both the general theorem, and that Equation of one Lunar month cnL/ -which was sufilcient 
for keeping the commencement of the Luni-solar year, within its accustomed distance, from that 
of (he Solar one. 

If we consider well the nature of ihelr Chronological doctrines, we must admit that, under the 
force of circumstance'?, they could not adept a less arbitrary measure ; for it depends more upm 
nature (though much less to the purpose) than our bissextile intercalationB, and is less exceptionable 
than the irregular, and Indefensible delation of our months. 

Such, after an attentive consideration of the doctrine of Lunar intercalations, appears to me 
the origin of the theory and practice of a method which has no doubt led lo the discovery of the 
three Cycles of 19, 141, and IdO years, in either of which a double intercalation must recur. 

Artici-e 1. 

The resolution of mean intercalaticns hij the flindu ride. 

Let it be proposed td determine whether an intercalation be due to the 4924th year of the Cali 
yug current, 

l<l R.educe the proposed years info mean or 5awr« months. 

49^3 X 12“5D076 Saura months. 

Then say, as the nnmber of Saura months in a IMaha yug • • 518 lOOOO 

Tfvthe number of Adlgah months in the same . _ - - 1503336 

So the number of Saura u.onths above found - . « . 50076 


To the number of Adi^ah months sought 

O O 


1593"35X 50016 
5i34U0(J0 


1315 


with a remainder of 3S31750G, 


Now from (ho divisor - - * 51BIOOOO 

Subtract the remainder . 38317506 


Second remainder - » - • » 1S622494 

which second remainder divide by the number of Adigah months in a Maha yu"* 

1593330)13522494(8 months 
Remainder 775S0G 
Mulliply by x 

)23274180(14dayi 
Remainder 967476 
Multiply by X CO 

)58O4856O(30 guddias 
Remainder 7S8464 
^lultiply by X 60 

>47307810(29 viguddias 
Remainder 1100096 
Alultiply by X GO 

>66005760(41 para'^ 

Remainder which need be carried no farther 678S84 
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This result shews thereforej that a mean intercalation Is due when 4925y 8m 1 3G? 29^ -ITP* 

of the Cali yug hare elapsed^ referred to mean midnight at Lanca ; and therefore, that the interca- 
lation will fall in the 4S24th year of the said sera • about the 15th Margali at 36' 29’ after 
mean midnight. 

ObserTlng that the Hindus compute that the first intercalation that was due after the beginning 
of the Cali yug, fell when 2y 8^ 16^ 3S 55^ &c. had expired, I analysed that proposition as 
follows : 

The primary period of S™ 164 Ss 55v &:c, may he reduced to this expression In months and 


1 593S'?BX 32,5355! 04008 


= 0, 


parts, 32«a, 535510 400S &:c. : Hence by the Hindu formula v/e hare 518^0060 

The numerator being equal to 51839999,99 »S:c. or 51S40000, whicli shews that at the abore 
primari) period (2y 16^ 3c 55^ 7p,39 &;c.) there was prfcisely an intercalation due; and from 

this cause at ercry succeeding period a meaji intercalation recurs. 


Account of Table XXIX, 

After what has been said, the Table of Intercalations is easily explained ; the only thing to 
be remarked i'j, that the additional 7.39 paras ?.re neglected in its construction. 

This Table, however, is subject to an additive Equatlcn or (Jshepa of S' 50’ which remains 
unexplained. 


Example T. 

Let It 1)0 proposed to determine whether the jear Cali } ugam 4921 current be subject lo an 
intercalation. 


By Table XXIX, part 3, lor 1898 years 


Y. M. D. C. V, 

- 1897 iO 25 41 40 
Multiply by 2 


(1) 3795 9 21 23 20 

Part 3 - 948 il 12 50 50 


Indices, 
4923 
Sub. (1) 3795 


Asmmed Drum for succeedinir years (2) 

Part 2 . 


1178 Take the nearest in the Table. 

49:3 

Gub. (2)47 44 

179 do. do. do. 


(3) 

Part 1 - (4) 


Cshepa 


474 4 

9 

4 

14 

10 

170 

4 

22 

6 

45 

4915 

6 

26 

20 

55 

8 

1 

IS 

11 

45 

4923 

8 

14 

32 

40 


+ 

3 

50 


4023 
Sub. (3^ 4915 

(4) 8 do, do, do. 


4923 8 14 36 SO 
4923 8 14 36 29,6 


Thr primary Kpoch 
of intercalation ao 
counted for. 


Accnnnt nf Interca- 
lary Table, 


Applicatioa. 


Difference insensible 


0,4 



( 152 ) 


Example IL 
For the year 4732, 

For the year 475*2 Here, in order to save trouble we may start from the nearest year already expounded, 
the Tables. > i , 

Which being 4741 (Etample I) we take any Epoch already Y M. d. g. t. 

expounded, which call « 4744 9 4 14 10 (^Examplel)r 

Part II, - « 37 11 14 54 50 

47S2 8 19 9 0 

Cshepa, or Equation « + 3 50 

473^ 8 19 12 50 

which quantity is the same as that produced by the Hindu rule. 

Example III, 

For the year 5064. 

With the'Epoch of 4923, cdicitcd in Example L 

Y >T. D, Cf. T. 

Druva - - 4923 8 14 cO SO (Example I). 

Pait II, - . 132 10 7 11 55 

5355 6 21 18 25 

Part I, - . 8 1 13 11 45 

5064 8 10 0 10 • 

Here we need not add the Equation, because it is already inTolred in the quantity which marks 
the Epoch of intercalation for the year 4923 (vide Example I), 

In the three preceding cases we are to notice the same circumstance, namely, that each indicates 
the intercalation to be due on the 9th month (or 8lh complt^te) of the respective years, which 
falling on the Solar month Margali 'one of the 3 short ones and when the Sun is in tlie Sign 
Dhanus ^ ), indicates that the order of true intercalations is interrupted (page 149; ; and as in 
the three cases, the days onwlnch the mean one is due, are not remote from the middle of the 
month, if the Moon’s Apogee should lie about that time somewhere near lb'" of the Signs 
Frischica or Dhanus ()TL and the Hindus conclude that there must be two intercalations 
with an expunged moBth, in the years Cali \ugam 4/82, 4023 and 5054. 

\W shall shew presently how’ that Element may be expounded without Laving recourse to the 
endless Rule of the Sjrriah Siddhania. 

Tears ?ire net The preceding Rule and Tables, may serve equally to determine what year is a common one ; 

fer if by adding any number of the periods given in the Table we do not elicit the proposed one, 
then it is certain that it is neither an Adigah nor a Cthaya year. 

Example IV. 

Let it be required to know whether the year Cali yugani 4731 be an Adigah year ? 



Tijen proceeding ts before-.^ 

Example II xnd Table XXIX, 
Fart 3, 
Do, 
Do. 


Equation 

Epoch, gWing 1 y;ear too much 


Y. M. O. O. T. 

4741 9 4 14 O' 

IS 11 22 27 25 

15 3 6 23 30 

2 8 16 3 55 


4782 


8 ^ 19 


9 10 
3 50 


4782 8 19 13 0 


ffnd as In tho proscmt case \Te could not take a leiser period out of Table IX than 2y 8^ 1G4 
65^ (the next above zero), It ii clear that the proposed year 4781 is a coramaa Sumvu^»saram, 
vt yea.r of 12 Lunar months. 


Article 2. 

I shall nour pfoceerl to shew hew the place of 'the Moon’s Apogee for any Epoch not ascendlng 
beyond the year Call yugam 4399 complete (A, D, 1297) may be ascertained by means of Table 
XXr, as accurately as if it had been computed by the SIddhanta process. 

This method, which is supposed to have been devised by Vavilala Cachinna, an Astronomer 
said to have lived at the above Epoch, presupposes the knowledge of a Rule confrivc*d far elicit- 
ing a sum of days In lieu of the AharganA, which serves as an Index to all the Tables of the 
author referred to. 

This Rule dilR^rs little from the coramoir one in point of form, for like all these that we have 
hitherto seen, it is performed with the unitersal instrument the lizr^/srca; only that in cider 
that the results may alfvays be the same as if they had been computed from the origin of the 
Cali yugam, w*e are to add 85211 before dirision by 180,000, and subtract 3575864 before 
division by 13358334. 


Rule, 

To find the sum of' days which will serve as an Index to the Table, for the year Cali vngam 
4923. 


As 4923 years of the Cali yug ended on the 12th of the Solar month Poongoniat midnight at 

Lanca, say • « ^ ^ ^ m 40^23 

Epoch •• • . 4399 

Numberof years elapsed - . « - 5:^4 

For the Index and initial feria I5ouou Adigah months. 

521 

12 

6258- 

-f 193 

Number of Lunar months elapsed' 64S1 


To find tbe mraa 
place of the Moon's 
Apogee by the Ta- 
bles. 

Rule of Vavilala 
Cuchinna for Cndiug. 
the Ahargana fn*ta 
the year 4399 com- 
])lrtc of the Calf 
yug, an F.poch 
called the Index ia 
hii procebJ, 


Precept, 


Rule. 
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Index. 


For the mean place 
fif the Monc.’s Apo- 
jrcr ]}\ the Tables on 
the hei^inning of the 
3 ear. 




rr: son Cshaya Tidhift* 


6481 

30 

194430 
^ 3011 


Sum of d:ivs or Index 

RcTTjaindor 


191389 (*) 

7)191389(27341 

2 


"tTliich. as in (lie case of the Tellinga rule, If to be counted from Thursda^^ and therefore tre 
have, as h^fo^e, San/^vai’a (Saturday) the initial feria of the Luiii. solar year ‘1023, 

The Drin'fi or mean place of the Moon’s Apogee, for the last day of the 4399th vear of the 


Cali yug WAS ^ . 

4 

15 

26' 

17' 

The HI] ah, or correction due to the same « 

sm 

1 

29 

1 CO 

The nitttion of the ])’3 Apogee in 1 day « ^ 



:C 

40 ;)8' 

With these data proceed as follows ; the Index being 191389 days. 




For the Moon’s Mandocha, 





100000 - , . . 

IV 8* 

ir 

27^ 

4r 

90000 ^ ^ , 

10 4 

27 

42 

57 

1000 - . . . 

3 21 

22 

58 

29 

300 - « 

1 3 

24 

53 

33 

80 . . . 

8 

54 

38 

17 

9 - - . . 

1 

0 

S 

48 

191389 ^ « 

2 17 

27 

49 

48 

Druva - - • . 

4 15 

26 

17 

0 

And as the Rule and Druva are adapted for the preceding noon 

- 7 2 

54 

6 

48 

Add semi-diurnal motion of the A])ogee 

-r 

3 

20 

29 


7 2 

57 

27 

17 

The sc* me by the Siddhanta process, ^p, S4) ^ 

7 2 

57 

26 

12 


Dillercnce 

1" 


.Correction of Bijah for 4 Revolutions in a 

Maha vug. 



100000 . - . 


4' 

55* 

52" 

90000 . 


4 

26 

17 

;[000 - - . , 

* 


2 

58 

300 - - - 




53 

80 - . . 

« 



11 

9 . . ^ . 

- 




191389 


9 

26 

IG 

rquation due to Druva ^ ^ ^ 

I** 

29 

0 

54 


1 

38 

27 


M< an place of the Moon’s Apogee * 

1^ 

57 

27 

17 

rj. Corrected place 

7 4 

35 

54~ 

£7 

Inc same by the Siddhanta process (p. 86) 

7 4 

55 

53 

22 

For the Prathama Tidhi of the year 4923. Dificrence 


V 



( ) This prf\.,rs»i5 the same as that which is used for finding the Index to the Table of the Piaicts for compuiing 
Ihcir mean place. (r) Table XXK 
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But w(^ want place of tlii Moon’s Apogee for 8® 14^ 36ff 30^ later the remainder in the 
month of Poongoni 4923 from the time of the Luai.ioUr date of the beginning of the Chandnt 
year. 



Now by Table III the absolute month ofPoongoni Con(ains « 50** 2D* 2P 2' 

Prom which fubtract « 12 


18 2D 21 2 

For 8 Solar months complete . 275 39 30 11 

+ 14 36 30 O 


Number of days elapsed . 308 36 21 13 

And for tbr motion of iho Moojs's Apogee due to the same. 


Tabic XXr • 300 days 

1“ 

3’ 

21' 


33* 


8 ' ^ 



53 

27 

50 


30 guddias .. 




20 

29 


6 . • 




40 

48 


Bijah for 300 days 





53 

Hfi’an piece of the 


— 

— 





Moon'g Apo;ee oa 


1 

4 

22 

23 

S3 

the propo»eil day. 

Place of the J’s Apogee, 1st Chaitram 4924 , 

7 

4 

35 

Oi 

27 


Corrected place of the Moon’s Apogee • « 

8 

8 

dS 

IS 

0 



Td the time when (he intercalation was due^ 

Thus we hare expounded that important Element by a comparatively short process, and with as 
•much accuracy as if we Iiad used the Sastra Rule. 


Now observing that sn intercalation was due on the 15th day of the 9th month of the year 

4923 14d complete) and that at the same instant the Moon’s Apogee w'as in S* 58' 18* of the 

8Ign Dhanus f , corresponding with the vSolar month dl argali (one of the tlwee slrortones of the 

9olarvear), whereas the Sun’s Perigee was in 17* 17' IS* of the same Sign Dhanus (^*), there Conclnsian Tor an 

^ «-xptinit*d rnontti in 

can be no doubt, from their near coincidence, that no fzco conjuficfions can occur in the said year 49t^4 ofche 

el'll! 3 ug current. 

month Margaliy' and that the LuuUsolar month corresponding tlrereto is a Cshaya^ or expunged 
mouth, and not an ^digaK 

The same circumstance may be argupd, and the same results obtained for the years 4782 and Tin* for 4T83 
5064 complete^ a notation which it is always necessary to keep in view when considering Hindu current, 

expressions ; because the intercalation truly falls in the years Cali yugam 4783, and 5065 current. 

But as the Indians invariably make their computations for the end of the years, as well as of the 
Tidhis, those which their notation presents, imply always the year or Tidhi which has last expired • 
the fractional part of the quantities belonging to the ensuing ones. 

But if we come to convert the years so expressed into European time, then as the new Hindu 
year generally commences (as It has done for many centuries past) during the first months of the 
European concurring years, the intercalations and omissions, mostly fall in the course of the same 
Christian pear^ 

In reading the columns of the second General Tabic, if we seek the character of the Hindu year 

(*) The Sign Dhanu3 being (he 9th current, the Perigee is in 8s 17* 17^ IT* 54* because the Son’s Apo-ec was 
at that time in 2s 17M7' 15* 54* (tide page S3), 
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KotatlOB ftf Adi« 
pah iJnd Cibnva 
jean in the lid 
tienersl Table. 


141 und 160 
Vf ars, tbc three Cy- 
cles in which a 
Cshaya year may 
recur. 


winch falli opposite to A. D. 1322, and which happens to-be A, Cali yugam 4923, we are therefore 
to understand that the latter ended in and being marked AC in the fith column, that the 

intercalation and onilbsion fall in 4021 current ; but that notwithstanding the change in the notation^ 
of the Hindu year, these Eejuations are still introduced during the course of A, D. 1822, 
It must be ackno fledged that this method of noting a year by its end, instead of its commence* 
menf, is somenhat incommodious, and liable to occasion mistakes; but it could not be altered 
witliout departing from the manner of computing of the Indians, which in matters that concero 
them and their Tables we arc bound to preserve. 

Sech if the preparatory method used by Hindu Almanac makeri for approximating the recur*- 
rence of the Adigah and Csha3a months, before entering into the actual computation of the same. 
It might have been curious to ascertain what is the greatest distance of the Solar Perigee from the 
Lunar Apogee necessary to cause an expunged Lunation ; but I am not awarv that this research 
would lead to any useful purpose. Tlwt circumstance occurs very rarely, and as the Indians in 
thtir approximations (besides their ralrulating the place of the Moon’s Apogee) resort also to the 
probable evidence of the Cycles of 19, 141 and IGO y'ears, I shall leave the resolution of that 
problem to those who may be curious iu abstract speculations, the limits of certainty being luffi* 
cicntly narrowed by the foregoing two rules for all practical purposei. 

I shall close this Memoir by giving a last and complete resolution of the Cshaya year and month 
which arc to occur at the period nearest to our times, by all the short rules which have been dis.* 
closed in -die course of it. For this purpose we must begin by constructing the Skeleton of the 
Solar Kalendar for tlie year 5065 current (^) (A. D. 1Q63), as w as done for A. Cali yugam 492 4 
current, which fell 1-11 years before ; but as some cf the articles are conitant, all that we require 
now^ is aTable of dvo Initial Roots of, and duration, of its months, which are variable. Dominical 
letter A. D. 1963, F. Dominical Letter A. D, 196 4, ED. 


Skrirtonof the Solar 
Kalendar for th‘^ 
year 5065 of the 
Call yi.g current. 


European 
dates of 
beginning of 
Solar nmnth? 

Names of Solar 
months. 

1 

fnitiil Roots ofj 
months. 

^ ^ 

'I .5 c 

- — c 

S c 

-C C 

Civil du- 
ration of 
months. 

Names and! 
cr(l< r of 
Z'^diacal 
Signs, 

u. 

O 

. 

CJ tr. 

z 

c =- 

c 

«r 

^ E 

g 

'Xi O 

• 1 

14 March 

Poongoni 5064 

(4) 2S 17 4:i 



Min 

K 

12 

11 

13 April 

Chaitram 50C5 

(6) 48 38 4.5 

30 

31 

Me^ha 

r 

1 

0 

1 1 May 

Vyasseh 

(2) 4 4 10 46 

31 

31 

V^ri-iha 

» 

2 

1 

[15 June 

A uni 

(6) 8 2“2 47 

32 

31 

Muitmna 

n 

J 

2 

IG July 

Audi 

(2) 45 0 48 

31 

32 

Caroata 


4 

^ 1 

17 Aaigust 

1 Auvani 

(6) 13 12 50 

1 32 1 

31 

'llnha 

SI 

5 

4 ' 

17 

1 Parat»8i 

(2) 15 22 51 

31 

31 

Cany a 


6 ; 

5 

17 October 

j Arpesi 

O) 42 41 52 

30 

31 

Tula 

.n. 

7 1 

6 

10 Novem, 

1 Cartiiia 

(C) 3G 51 53 

30 

30 

Vrischica 

61 

8 ; 

7 

16 Decern. 

I M argali 

(1) 7 15 55 

30 

29 

Dhanus 

t 

9 

8 

15 January 

Tye (A.D. 1964) 

. (2) 28 8 54 

29 

29 

Macara 

Vf 

10 

9. 

13 bebrear) 

^^aussi 

(3) 55 24 57 

29 

30 

Cunib'ha 


11 

10 

13 March 

Poongoni 

(5) 43 48 58 

30' 

30 

Mill 

K 

12 

11 

|13 April 

Chaltrara 5006 

O 

O 

<»'N 

31 

30 

Mesha 

r 

1 

0. 


(*) Vide Part III, Article 1,. Introductioa, 
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Auticlt: the last. 

Resolution of the double inlcrcalaf/on idth an expunged monih zzliich :s to occui' at the Clearest 
period to present iimeSy reduced to the Geographical position of Madras. 

By the Vaklam Tablt>s and So»ar process, 

AUhougli the present article contains no ne\t doctrine, but merely applies to a particular case 
ilM)3e which have already been disclosed, yet after due consideration of the expediency of 
retrenching it from the body of this work on that score, 1 have suffered it to remain as a document 
vliich predicts a remote contingency ; the only one of its kind that can possi'bl)’’ occur before 
HO years have revolved. ^Vhat folloAvs may therefore interesf the philosophers of the twentieth 
century, if these imperfect but elaborate pages live to that extent of time. 

The Rule for determining the Epochs of mean intercalations given at page 132, has warned us 
that a mean intercalary Eunar month will be due in the ninth month of the 5064th Solar year 
of the Cali yug (1886 Saca); and as on the beginning of that year the Sun’s Apogee will lie in 

\7* 17' 2 V of the Hindu Sydercal Zodiac ; and as the Ayanansa on the 1st Chaifram of the 
same.- year (13th April 19G3) will be 21® 5H lO'^, the said 9th month, (that of Margaii) will still 
bo one of the three short months of the Solar year. The Lunar intercalation which is due at 
that time, cannot therefore be introduced in that specific month, particularly if the Moon’s 
Apogee happens tiien to lie near the middle of any of the three .Zodiacal Signs Frischica 
Vhuritis f. , or Macaru vf . 

Having computed that Element by means of .Vavilala Cuchinna’s Index and Tables, as shewn at 
pego 153, and found it to lie, on the 10th Margaii 5065, in 7“ 11*36' d" l^’'; and the precise time 
of mean intercalation above referred to, being 5064y 8m lOd ol^lOv* knowing also that the Sun 
will complete its Sth Sign on the 1st Margaii, we may conclude from these joint considerations, 
tk^it the Lunar month which will happen to coincide with that of instead of an Adigah^ 

will on the contrary be a Cshaya month. 

On this supposition if wc proceed according to the Vakiam process, we shall find the follow^ 
ing Elements, 

Section I. 

The Solar Ahargana on the 1st Margaii 5065, by the Ariah Siddhaiita (Table XLYIII, part 
2) is 1849914* 7^ 15^ 55% and the Lunar, at the expiration of the 9th Lunation of the correspond- 
ing Luni-solar year, by the Surriah Siddhanta (Table XLIX, part 1) 1849914. The Sooiadina 
er initial feria of the Solar month Margaii is Soma^varu^ or Monday (Kalendar, page 156). 


The Rule for inter- 
calating annouucors 
nn Jdlgah in tlie 
tnouth of the 
5065th year of the 
Cali yug. 


The IHh month of 
the s.'jid year still 
ouc of the 3 shortest 
mouths. 


The jMoon'f Apn^ee 
in 7s 11® 56' 9* OD 
the lOlh JViarguli. 


Elements of 1st enn- 
jnnrtian at the end 
of Caitiga. 
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Timrof conjunrtion 
Ijcfore tlse roni- 
mencement of iho 
S\flercal month 
Mnrgali, 


T-l^mrnti con- 
junction in the 
beijiiiiiin^ ot Tye, 


rt A ^O's apparent place • • . 

llis true motion • - - 

])’s apparent place (lier CJnn<lri Vaklain beinjx 2 • 
V. y Dniva 7* 4' 3' ; lutuatioii O' b' 0*' ; and Area 

3) 5^ \ Bhaojabala — 1' iC7’') - • • 


in ^ 
rt 

9 ^ 


rt i-t 

1= 

cn 


Her true motion 
O and ]) ’s distance 
dlelafivo motion 
And the time due to distance 


2D* 

52' 

5 4’ 

1 

1 

23 

28 

S5 

34 

12 

G 

0 

1 

17 

18 

1 1 

4 

37 

6 = 

5S’ 

l7^ 

e M 

0011, 

the h 


indicates the time that will be wanting of t:je Instant of conjunction at that moment, and sUj^hs 
that the Jmavasya will occur after Sun lining. 

Bat the Sun (Kalendar, page 15C) will enter the Sign Dhanus f on c, t. p. 
the 1st Margallj after its ri^ing^ at - - * 7 15 55 

From which subtract time of Aoiarasya - - 0 5S 17 

Time before the commencement of the Svdcrcal Solar month _ 0 17 3S 


So (hat the Ama^as\a will take place at Lanca, not in the Solar Sydereal month Margallj bnt 
on the last Sydereal day of Cartiga* 

Suction IT. 

Second Amava^ya, 

After haTing added to the foregoing Solar Ahargana, the absolute duration of the Solar month 

Margallj as given in I’able III, the Solar Ahargana will be 1840943^ ^8' S’ 50'’: but as in the 

present position of the Sun and Moon’s Apogees the Lunar Synodical, is longer than the Solar 

monlh Margallj vre are to add one day more thereto, and the Ahargana to be used \vil! be 

1849941 corresponding to the 2dTje 50u5, which, proceedingas usual, will be found to fall on 

a Wednesday or Bhuda^vara, Cut It will be more expeditious to dispense with the Ahargana, 

and use the short process indicated at page 147, By either way, lio>rcTCr, the Elements for the 

2d Amavasya will be found to be as follows : 

rt A pO’s apparent place « • - • 

^ = ; His true motion - - - - 

§ ^ ’s apparent place (the Chandra Vakiam b<*ing 32 ; her 

S' Druva, the same as for tlie ]}receding motitli, 7‘ 4'’ 2S' 

5-^ S''; Equation 1' 27* 30' O''; and Area Bhagabala 

^ ^ \ Her true motion ^ - - - 

^ ^ *^od J>’s distance - • - - 

O Lllelative motion - ... 

A*d the time due to distance 

As the Moon is more advanced than the Sun, the last quantity shews the time that will be 
elapsed at Sun rise since the conjunction has taken place. 


0* 

52' 

•* f ♦ 

1 

1 

23 

1 

5G 

55 

12 

28 

0 

1 

24 

21 

11 

26 

37 

7- 

22’ 

10» 
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Therefore from • • „ - 

Tf. 

60 

T. 

p. 

Subtract 

7 

22 

10 

End of Amarisya Tidhi, 1st Tye, after Sun rise at Lanca 

52 

37 

50 

B’''t it appears bv the K'llondar, page 156, that the Sun will enter the 

G. 

V. 

p. 

Sign Mu’ura \f on ttie 1st Civil clay of 'rye, after Sun rist?, at 

28 

3 

56 

If therefore we retrench this time from that of the xVmarasyx « 

52 

37 

50 


, — 





24 

28 

51 


hare the time cL\p^ed between the Sufi entering the ncT ^\h€n the conjunction 

is to occur. 


Time of conjunction 
nftcr ttie Sun ha# 
entered the Sign Ma- 
cara V?. 


Co>iCi.u?io>r, 


^Ve have seen in the preceding article, that the last cotijunction was to happen on the last 
Sydereal day of the Solar month Cariiga (page 158;: at 17’ 3S'' before the Sun entering the Sign 
Dhanus f , and by the present operation, that the ensuing one w'ill fall 2-4^ 28’ 54^ after he was 
to leave it ; therefore it happens that no change will take place during the whole of the Solar 
Sydereal month Margali and that under the Meridian and Latitude of Lanca, the Luni^ 
solar year 5065 \rill be a Cshai/ay or double intercalary year, — From which we conclude, that 
as the Lunar month AszLHria of the same year must inconsequence be an Adigahy or intercalated 
month, (page 149) ; Margasiras (also called Agraha^an) wluch would concur with Margali^ 
should be expunged out of the Chandra Panckangum for that place. 


yrt conjunction dur« 
irt^ the ttmc that the 
Sun retnains in the 
Sign Dhanui J . 


Therefore the Lunar 
Miouth i>iflrfl“as£ras to 
be expunged out of 
the Kaleiidar for A. 
Cali yng 5065 at 
Luaca, 


Si:cTioN’ IIL 


Having now obtained the certainty that the 5065th year of the Call yug is a 
Lrt/tca, we are to determine whether it be equally so for Madras; and for 
following 


Data, 


C shay a year for 
this we have the 


Th^ conjunction in 
Ciirtiga referred to 
the Meridian and La- 
titude of Madrai. 


Latitude of Madras or Aesha Baguks (Table XXXIII) 
Longitude of do. or Dsse 7 itura ('ruble do.) in yojanas 

Mean Time 


ir 4' 

65 E. 
47’ 4*- K 


Equinoctial Shadow or Palabak ;^Table XXXIV) 

Ayanansa, Ist Marcrrdi 5065 

O's appr.rent place at Sun rise at Lanca 

True motion ^ « 

J’s apparent place at do. 

True motion ^ . . 


Anfulaj. Vincula^. 

2 47 

21* 5S' 

7’ 29 52 54 
1 1 23 

7 28 35 36 
12 6 0^ 


(*) nUX5^'='2° 6 ' From Ut Choitram to l?t Mar^jah 275 days ; and from Poongoni llth to 30lh 10 
day ; therefore 275+19— 201, and ;i65d : 5/ 294 : dA*'. Hence ’ 

Ayan;in«;a, 1 st Chaitram 4924 - - - - 19’ 5(7 25' 

Cranti Pataguli for 141 years - - - - - 26 64 

294 days , - . . 44 


Ayanansa, Ist Margali \.CaH yv.z 5965 , • 

Ts . B. — The same may be obtained much quicker by Tabic XXX\ • 


21 58 3 
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Tli<^ Sue and Moon’s 
]plac€s referred to 
the Tro])ical Sphere, 


Diurnal motion of 
the Sun in ubUque 
a«ceii»ioa» 


OrCRATION, 

The 0’5 true wotionon the 1st Margali being Cl" 23*^ and the Longitude of Madras in lime 
being 47’' 4^ Eastj the Equation due to that interval of time is — 48^. aadconscquectl y the Sun’s 
EppMrent place at tioic of mean Sun rising at Madras is 7" 5^' G^. 

The ’s true motion on the same day being Ixi* C"j and tli^ Longitude as beforoj (he 

Equation due to the same is 9' ^19% and the Moon’s apparent place on the 1st Mar^aii 

at time of mean Sun rising is T 23’ 2G' 7\ The © and ])’s true distance is V do' j 9" ; the 
relative motion IT 4' 37", and thd time duo to distance T"' 45’ 4 which, because Hie Moon was 
less advanced than the Sun, marks the lime wanting of tire conjuudioa at mean Sun i’!;)ing at 
Madras. 

SrcTiox IV, 

W e are now to compute the time of true Sun rising at the proposed place on the said 1st 
Margali, so as to express the lime of conjunction with refcTerco to that instant ; ai'.d for tlie 
resolution of that problem, \vc have recourse to what lias becTi said in the second part of this 
Memoir on Hindu Gnomonics. 

•Although we have already given an example of the application of these doctrines when com* 
puting the end of the 30th or last Amavas)a Tidhi of the year 49£3 of the Cali vug, yet as 
other matters have intervened, one example more, of a rather intricate proposition, may not be 
superfluous for thosewho maybe desirous of making further progress in Hindu Astronomy, 

A 

For the Ravi Sa}ana, or Sun’s Longitude on the Tropical Sphere, 

0’s Sputa Graha, 1st Margali - - 7=^ og™ 59 ' o'* 

Aj^anansa on the same day „ „ -J- 21 68 3 

Ravi Sayana, ist Margali, at Madras . - 8 21 60 9 

B ~ 

For the tJilagna of Madras, or Arc of the Equator which rises above the Horizon with (he 

Sun, being what the Hindus call the Sputa or true quantity which determines the Suu*s diurnal 

motion in oblique ascension. 

By article 5° y Section II, Problems A and B of Gnomonics, page iOl, we have 

As 30“ (1800 calas)to 1980 calas, (the Ullagna of Madras for 9 Signs, Table XLVF, So Gl' 

19S0''X6l '' 23^/ 

23* (the Sun’s true motion in Longitude), To ^ Sun’s diurnal motion 

in oblique atcension^ required. 

C 

For the length of the Snvan or natural day. 

We have already observed that as there are 216000 pranacalas (Gina vie ala) in a natural dar 



♦ 
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Slid tbe game number of calas (minutes of a degree) in the Equatorial Circle^ or 350* ; these 

67 ' 30* 

67 calas, 30 Tlcalas, represent pranacalas in time ; therefore if we diTide by 6, or — , we 

hare Ist zz llvic. ipra. ; and 2d, 60 : 30^ :: 10 (castacalas) : 5. Hence the Equation sought 
is llvic, l,5pra. (o be added to the mean Sydereal daj. 

The lencjth of the SardU day required is therefore 60 dan. 11 tic. 1.5 praii, expressed in cf the aa. 

^ ^ turni day in Murta 

Miirta time. time. 

For the length of the artliicial day or time of the Sun being abore the Horizon on tbe Ist 
Margali 5065 current. 

A' 

Tlie length of the natural or Bhuml Savan day being 60 dan, 11 pal. 1.5 pran.. its fourth part, Tjje 5^2,^ In 5^]^^ 

time, 

is 15 dan, 2 pal. 4,9 pran. (*) or 15^ 2’ 49'", being one half the mean artificial da^ and night. 

To have the true duration of each wg are to find the Sun’s Declination, or Lranti Bagahsj 
and Ascensional difference, or Char a Cuinda. 

B' 

For the Sun’s Declination (Gnomonics, Sect. II, para. 60 B, page 105'^. 

The ll:ivi-S lyana (A, preceding page) . 8’ 21* 50' 9' 


S402' 

24* 

1397' 


340^X\39V 


zz 13S2^the 


The Sine of whicli is . f. . 

The Obliquity of the Ecliptic (constant) » 

And its Sine or F aramapa^Cramajya » 

Then say 

: Radius 3133: Sine Sun’s Longitude 3402' Sine Obliquity 1397' 

Sine of the Cranil Bagahs, or Declination sought, corresponding to an Arc of 23" 43' South. 

C' 

For the Chara Ciimda^ or Ascensional difference (Gnomonics, Sect. II, 6« C, page 105), 

Data. 

Si.ic. Coi>ine, 

The Altitude of the Pole is 13° 4' its 777' 3S)S’ 

The Sun’s Declination 23° 4S' South 1382' SI48'. 

Siy 10 (Cos. 13° 4'J 3348' : (Sine Do.) 777' (.Sine 23° 43') 1331' : — 320', 


The San's Decliaa* 
tiou. 


the Cshetijifa^ being the first approximation, 

joq 

27 (Cosine 23" 42') 314S' : (Cshetijya) 320' (Radius) 3438 : ~ " 


Chara^ or Ascensional difference sought, which converted into time by Table XXXI, answer to 
58’' 10^ 


— 349 , the Ascf*nsional dif- 

fereuce^ 


Because in a ticaU or pala there are 6 praoacaia?, and that in a vi^uddia there are 60 parap. 



Artiti,:ial riutl 
night. 


Conjunction after 
true time of Sim 
ri5.iii5, litMargali. 
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For the Dinar da and RairLArdciy or half the artificial day and night on the 1st Margali at 
Madras. ^GnomonieSj Sect. II, Co D, page IGd), 


A" 


True time of Sutt 
TiaK's at Madras, 


Because the Sun’s Declination is Souths from the fourth part 

c. 

T. 

p. 

of the n*itur:d dar (A% preceding page) 

- 

1 5 

2 

49 

Subtract Cbara in time (G, preceding 

• — 


53 

10 

Dinarda^ or half artificial day 

- 

14 

4 

39 

And for the night . - • 


15 

2 

49 

Add Chara - -- 

+ 


68 

10 

RafrLArda^ or half artificial night 

- 

16 

0 

49 






The Dlna^ or entire day, is therefore 2 X 4’ 

39’ 

23 

9 

18 

Aud the liatri oi entire night - 2 X 16 0 

40 

32 

1 

38 

C* 





For the true time of Sun 

rising. 




The time of noon is al’.^ays expressed by 

_ . 

75 

0 

0 

Subtract Dinarda .... 

- 

14 

4 

39 

60 cud. + Eo nation of time, that of Sun rising at Madras 




on the 1st Marii^l! . - - 

. 

60 

55 

21 

Add the whole Dina or artificial day 

- 

28 

9 

IS 

True time of Sun setting on do. • 

m 

20 

4 

39 

D" 





It was found, page 160, that the conjunction will occur at Madras after 




mean Sun rise at - - . - 

- 

7 

45 

4 4 

But the Sun rises truly on the 1st Margali at Madras after CO 




guddias (C, present page) 

- 


55 

21 


Difference 

0 

50 

23 


>\'hich shews that the Amajasya will fall at 6^ 50’’ 23’’ after true Sun rising at Madras, on the 
1st ^lar^ali 5065. 


E" 


page 156), at . _ - 

Add Dcsentara in time 

It wai mean time at Madras 
Subtract Equation of time 


+ 


Time of coujiinction 
bcfire Sydereal ho- 
ginuing of Margali. 


Time of 0’s entrance in f after true Sun rising 
Time of conjunction above found 

Time before Sycloreal commencement of MarijaU 1 


G. 

V. 

F. 

7 

15 

55 


47 

4 

8 

2 

59 

- 

55 

21 

7 

7 

33 

6 

50 

2S 


17 

15 

s 

17 

3S 


2S 


Difier«nce 
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Second Amavas^a, 


The process being absolutely the same, I shall only give t!« 3 e results, 

©’s Sputa Graha mean time of rising at Madras after accounting 

for the ditfe fence in Longitude of 47'" 4^ E. 2dTye 5055 - 9* O' 31' 47*^ 
>’s do. do. - . - - • 9 1 47 10 

©and ]) ’s distance . - * . 1 15 23 

Helutive motion • . . • • 11 26 37 

G. V. p. 

Time of conjunction before Sun rising of 2d Tye « . 6 35 14 

Or after mean Sun rise on the 1st do. . « - 63 24 45 

©’s motion in Oblique ascension • ^ . 1* 4' 24'^ 

dan. Ticalas. pra. 

The same reduced into Murta time - - • 10 4,4 

Duration of natural day at Madras in do. « * 60 10 4,4 

Therefore \ the natural day; 

d. c. pra. dan, tic. pra. c, r. 

or \ the art»6cial - « . 15 2 4,1 or 15 2 41 

The G’s Di^clination - - - . - 22’ 3' 

'I'he Ciheiijya 209 

^rhe Charajya - . - - . « 322 

And the Char a Cumda in degrees . . , , 5 20 

V, P. 

The same in time by Table XXXI, i- • - 53 20 

*. T. P. 

Hence the artificial day • . 28 18 42 

the artificial night , , , • 32 12 2 

Dinarda or half artificial day . . . 14 9 21 

HatrUarda or half artificial night . • . 16 6 1 


From these results we come to the fallowing conclusions, 

c. V, p. 

The expression for noon time being always - - - 75 0 0 

And the Dinarda being . - - 14 9 21 

We have 60 guddias the Equation of time for Sun rising 60 50 39 

Add the whole Dtaa or duration of artificial day • 28 IS 42 

Time of Sun setting after Sun rise on the 2d Tye - ,.29 9 21 


For time of conjunction after true Sun rising at Madras, on the 1st Tye 5065, 

Time of conjunction after mean time of Sun rising on the 1st Tye g, v, f. 

5065 (present page) at Madras - .. . 53 24 46 

Equation of time, present page, subtract . — 50 39 

Time of true conjunction after true Sun rise on the Ist Tye A. Cal, 

5065 at Madras - • ! • . 62 34 7 


Resolts of redac- 
tions of the 2d co{ib 
junction in the 
Solar month Tje, 



( 16 i ) 


Conclusion. 

Cundusion. By (he Kalendar, page 150, the Sun will cnler th« Sign Macara g. t, p. 

on the 1st CiMI day of I'ye, at Lanca^ after Sun risCj at - ‘28 8 66 

Add Longitude in time + 47 4 


The same at Madras after mean Sun rising • • 

28 

66 

0 

Subtract Equation, preceding page • - — 


50 

30 


00 

5 

21 

AVhich remainder subtracting from time of conjunction above found 

62 

34 

7 

Leaves the time of conjunction.at Madras 

24 

28 

40 


after the Sun will have left the Sign Dhanus / and entered Macara vf . 

Thf year 5065 of It appears therefore, that the 6066lh year of the Cali yug v/ill have two iwterca^ar\^ and one 
the Cali >ug a 

Cshay.t :it M;idr;i5 as expunged, months at Maclruf^^ as well as at La/zca, because the first conjunction under consi- 
nelios at Laiica, 

deration will occur at that place 17^ 1 before the Sun enters the Sign Dhanus f , and the second 
24' 2 S' 4G^ after he has left it, v/hich was to be dftrtermlRed* 

0-SSERVATlON, 

Delalande complains somewhere, that although the science of Astronomy has appeared to the 
greatest men of all ages a study >vorthy to be followed through life, yet he was often compelled 
to answer the following question Of what use is Astronomy ?** 

In the same manner, after having waded through a mass of theories and computations, the 
seeming object of which was merely to deterenine two circumstances to which the Hindu Luni- 
solar account of time is subject, I expect that many a reader .will ask Of wh:it utility is so 
long and fatiguing a research?” especially since it has bet-n observed that (\>ith the only 
exception of the country called Tellin^ana) the custom of dating documents by (he Tidhis^ has 
long since been abrogated in all parts of India ; and that even there, a Lurd-solar Tidhi is never 
proposed as a date, without annexing thereto the concurring Solar Thjidj/, 

To which I shall answer, ,ss the French Philosopher did, that to do £wsy an error widely 
diffused, and to remove ignorance from any post which has influence over the concerns of men, 
most be practically useful in all times and countries, When several j ears ago 1 was called 
upon to look into the Tellinga Kalendar, so little was its construction understood, tliat the best 
informed Gentlemen with whom I conversed, ereii some who from inclination and habits were 
best acquainted with Hindu learning and usages, entertained a belief that 1 m-ght invent some 
sort of perpetual Kalendar of the Siddhanta Chandra Mana, wliick would supersede the necessity 
of referring to the Native Sasiras on any question of time, and answer all the common pur- 
poses of office. Nuy, after the present Mei»oir had already assumed some consistency, a 
scientific friend objected that it was rather a Tract on Hindu Astronomy than on the Kalen- 
.darj and recalled my attention to the original design of the research ; But after a perusal of all 
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that he could collect on the same subject, he ultimately admitted (as I trust etery person who 
has read with attention the preceding pages will) that any attempt to subject the contingencies 
of the Luai.solar years to any mechanical process, would be as hopeless a task as if it were 
proposed to elicit the articles of the English Nautical Almanac^ or French Connoissance dcs 
Tems^ by any other means than their regular computation. 

One point has therefore been gained ; namely, that of undeceifing sereral Gentlemen, well 
informed in other matters, on a subject respecting which they were much mistaken. 

Lastly, if it be at any time of public importance to fix or expound dates according to Lunu 
solar account, having now disclosed the means by which these questions are resolved by the 
Native Sastras themselves, and (with the exception of a few particular contrivances invented by 
private Kalendar makers) the onl^ ones that can answer the same end, I may be permitted to 
hope, that although the rules here given, be long and harassing in the extreme, yet the Key to the 
^iddhanta Chandra Mana has furnished an Instrument for Chronology which was hitherto 
unknown in this part of India. 


END'OF THE SECOND MEMOIR. 






APPENDIX 

TO Tlin 

KEY TO THE SIDDHANTA CHANDRA MANA. 

A COMMENTARY 

ON 

VaVILALA CUCHINNA’S 

RULES AND TABLES lou computing the TELLINGA KALENDAR. 


Written in the year 1797. 



TDiit followiflg CommestiTy on Vavilala Cuch5nna’s Rules and Tables, la inserted here, 
rather as a Tract extremely remarliablc, both for the singularity of the topics which it inrostigates, 
and for the ingenuity displayed in expounding them, than as an instrument which is lik^-ly to 
prove serviceable to the main object of these Memoirs. Such documents should be kept on 
record, although they be seldom referred to ; because they may lead into unexpected discoveries, 
and teach better than any series of precepts, how to unravel the manner of reasoning of a people 
who have frequently found their way to truth bypaths widely different from those usually followed 
by European philosophers. 

It may be said of this Tract, that presented by Itself, it would throw but little light on the 
theories of Hindu Astronomy. The contrivauce of an arbitrary Index for using the Tables of 
the Planets, and other Elements, is in particular, calculated to throw a veil over the problems to 
be resolved, which nothing short of the penetration aod perseverance of the scholiast who 
undertook the trying (ask ofexploriag them could ever have removed. But I trust that those who 
bave perused the two first Memoirs of the Kala Sankaliia^ will find no difficulty in tracing back 
the rules contained in the following pages to their legitimate source* 
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RULES AND TABLES 

For computing the principal articles of the Hindu Luni-solar Kalendar for the Meridian 
of Lanca reducible to any other Meridian, communicated to A, Scott, Esq. by 
- JosELA Barcarjosey of the Village of Satiaveram near Chicacole, in the year 
1797. (*J 

PART I. 

1. On the last day of the Tellinga year which ended on the 28th March 1797 at noort, 

4S9S years of the Cali yug expired, and also 1719 years of the asra of Salivahaoa ; the Epoch 
from which the computations commence is the end of the 1220th year of the aera of Salivahana, or Epoch. 

499 years before the commencement of the present Tellinga year* i 

2. lo find the number of days elapsed from the giren Epoch to the beginning of the Tellinga Aharpana from 


year answering to the 2Sth March 1797 at noon. 



lo 

2? 

3® 

4* 

499 

5VS3 

5988 

6172 

11 

86 

184 

30* 

598S 

6074 

6172 

185160 

41 

15 


S04 

70)5029(85 

53)6039(184 


708)185464(261 

6020 

6072 


1847SS 





9^ 

17 


676 

5^ 




135160 

185160 


7)182253(26037 

261 

2897 


182259 

185121 

1S2263 


4 

13 




6 1)1 3549 1(2837 




185 ;o3 




26 





It appeared on consideration, that the number 6172 found by the 3d operation, is thatof the 
(*) the fiiii part of this Tract refrrs to the XXXVIHth, XXXiXth, XLth, and XLUt Tables. 



Kalio of th.' ?nn *3 
ZfHia.al ri V >i ju- 
o'l t.» Mean Luiiaiiun 
iu the s.nne. 


*1 or Luni -solar 


1 or Prat-haml 
cr P.idvami Xidhi. 
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Lauir laoalhs contained in 499 years; and that the number 18HC3 found by the Cth operation, i* 
that of the number of days la the same period of years. The days divided by 7 shew that 20037 
weeks had elapsed and four days over, and as the Epoch was on a Friday, the last day of the last 
Teliinga year fell on a Tuesday, Ftom a coasiderailon or:the aperntlons, I find that 385 years 
ansner to 4702 Lunations, and that 7552 Lunations answer to 223015 natural davs, without a 
remainder in cither case. By combining these, it is found that 2907520 ycar£ answer exactly to 
35^)02624 mean Lunations, and also exactly to 1061997430 natural da^'s. 

It follow's that one Zodiacal revolution of the Sun contains 12,3688512 mean Lunations ; that 
a mean year or Zodiacal revolution of the Sun contains 365.25885G3 days, that is ^5=* 15' Si’ 
5i 96 as the Indians reckon, or oC5'*^6^ 12^ 45^ 18 as Europeans reckon ; that one moan 
Lunation contains 29.5305879 days, that is 29** 3 1- 50'^ 6.99, or 29** 12’ 44' 2.79 ; and that 
one mean Zodiacal revolution of the Moon contains 27.3216747 days, that is 27’ 19* IS” 1.60 or 
27 ** 7 " 43 ' W 66 ^ 

A Tidhi or the 30th part of a Lunation is on a medium equal to 0.9S43529 of a dav, or to 
59' 3 40’ 23, so that 64 meanlidhis are nearly equal to 63 days. It also appears that 34 
mean Lunations or Lunar months are nearly equal to 33 Solar mouths or 12th parts of the Sun*s 
resolution in the Zodiac. Since the last Teliinga j ear ended 2Sth March 1797 N. S. or 17th 
Jklarch O. S. at noon, and since 18220.J days had elapsed from the Epoch to the end of last year, 
it follows that the Epoch answers to Friday the 14th March 1298; for 1822G3 days make 499 
Julian years, including 125 Bissextiles, and 3 days over. 

3> *1 0 6.nd th& mean time of the hrst Tidhi Fady ami s beginning, or in other words -the mean 
time of now Moon. 


This is only a continnation of the computation at the beginning of the last article; by that the 
day of the new Moon wiis found, but this serves for finding the time of the day. 



2o 


The remainder left in the 4th operation of the 

676 

€4 0 0 

0 

60 

26 57 17 

17 

last article is first reduced to sexagesimal parts, 

708)10560(57 

C4)37 a" 42 

“43(0 

and joined to the remainder left in the 5th opera. 

40356 

CO 


^04 

)22a2(34 


tion, of which it makes a part ; as the quotient of 

60 

£176 


the 5th operation is however subtractive in the 6(h, 

)l^t40(17 

1^036 

46 

60 


its remainder including the fractional part, is first 

£04 

)2802(43 


subtracted from its divisor 64, and then the dif. 

CO 

2752 


ference reduced to sexagesimal fractions of a day. 

)1 2240(17 

60 


120.!6 

60 


The result shews, that the time of the mean new 

204 

) 50 13(47 


Moon at the original Meridian, was the 27th March 


3008 





at 34' 43” 47‘’ after noon. 
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The method here used for finding the allowance to be made for the difference 
ofMerldianj is equiyalent to this proportion. As the circumference of the Parallel 
of Latituile or 4S00 yojanas, is to a day or GO', so is 75 yojanas which wo are 
lathe Ei St ward of the original Meridian , ta 56' IS'*, 


The time of mean new Mcon Is therefore considered to have happened at 
the place where we now are, at 35' 40'" 2” after noon of the 27th March. 

X. B It was often long before I could discover tlie objects which the following operations 

aimed at, and indeed I had gone thro’ the whole method and seen to what purposes the computed * 
numbers were applied, before I could form any conjecture about what was intended. 

4. To find the number of moan Zodiacal Tevolutions of the Moon from the given Epoch to the 


beginning of the Tellinga year 

answering to the 23ih March* 


lo 


ort 

182265 

1S2 J65 

182263 ■ 

10 X 

137 

2146 

18i2G,^0 

T82 100 

180117* 

iiSOO + 

eg + 

1 

132 H)1S“25 130(137 

85)182109(2146 

27)180116(6670 

1814 12.S 

182410 

1S0090 

11002 

5'J 

26 


The number 1822G3 Is that of the natural days from the Epoch to the beginning of the present 
year, and when it had been discovered that the number 180116 in (he 3d operation was Xaeshatras, 
it was easy to find that the Moon is supposed to describe 556243 Xaeshatras in 562870 days exactly. 
The mean time of the Mooii’s describing one Xaeshatra is therefore l'*.OI19139 or 1' 0M2’ 53^ 

As S i Xaeshatras answer nearly to 85 days, it follows that If to a small Arc expressed in Xuesha- 
tras and sexige'^imal parts, be added its 84th part, we have the time in which that xVre will be 
described, by the Moon, expressed in days and sexagesimal parts. 

Having also discovered that the quotient 6670 in the 3d operation is that of the Zodiacal 
revolutions, it is easy to sec that the Moon is suppose d to complete exactly 556243 Zodiacal revo- 
lutions in 15197490 days ; one Zod acal revolution of the Moon is therefore equal to 27.32167 1 10 
days, thatis 27^ 19^ 18' V 62, or 27** 7^ 43' 12' 65. 


80)75(0 

CO 

)4500(5G 

4480 


20 

60 


) 1200(1 5 
1200 


4" 

34 ^ 45 ' 47 '’ 
56 15 


35 40 2 


BiflVrence of Meri- 
dians. 


Tiine of new Moon 
sought. 


For the mean 7o- 
diaral revolutions 
of the Mocn from 
the Epftch, 
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J'or the Moon's 
n\eun place i:> the 
2!o(liac at ihe be- 
giniiiijg oi* Inc ^car. 


For the nntnber of 
mean perio»Uof Yo- 
gas from the Epoci). 


5. To and the Moon’s mean place in the Zodiac at the beginiting of the year. 

The computations in the last article shewed tliat the Moon had completed 6670 Revolutionf 
and almost 26 Naeshatras over. The remainders left in those operations, are here reduced to 


sexagesimal fractions. 
If] 

1 J 002 
60 


13244)56012:}(49 


59 49 50 34 

60 

34)3539(42 


If ihe second divisor had been 85, as in the 
last article, the quotient would have beea 
sexagesimal fractions of a Naeshatra ; but bjr 


61S956 


11164 

60 


)6693 lOrjO 
662200 


3o2S 


6i 

00 

)377C(4 4 
3U96 


7640 

60 


14 

60 


)458400(3 4 )S7J(lO 

450296 840 


8104 


dividing by S4 Instead of 85, and then by in- 
creasing the quotient, one 84th part, it followg 
from what was before remarked, that instead of 
the fraction of a Macsliatra, we get the time in 
which it is described. As this quotient ii 
subtractive, it shews that in 42' 44^ 10^ tlic 
Moon will complete the 26th Naeshatra at the 
original Meridian, and adding 56’' 15% (3) 
gives 43- 40' 23** for the time after noon, at 
the place where we now are, of its completion. 


6. To find the number of mean periods of Fo^as from the given Epoch to the beginning of 
the present TelJinga year. 


lo 

1S2263 

7 X 


1275841 

618 


1238)1276459(1031 

1276378 


- o w 

1031 

13123 > 

2 -U 


16)181234(11327 

1SI232 


182263 

i]o27 


193590 

3 


27)1 9 3. >57(7169 
193563 


The number 193587 in the Sd operation being supposed the Nacslntras which the sum of the 
meaw motions of (he Sun and Moon amount to in 182263 days, I find that the sum of the mean 
motions of the Sun and Moon in 19808 days will be exactly 21039 Naeshatras. The mean 
time of a Yoga is therefore .9414896 of a day or 5C' 29’' 21*’ 75, and 17 mean Yogas nearly equal 
to 16 days. 

In 534816 days there will be 21039 mean revolatlons or periods of ail the 27 Yogas^ 

7. To find the mean time when the 25th Yoga will end. 

J3y the last computation it appears that 21 Yogas were completed and the 25th begun. 


For the mean time 
when the 2dlh Yo- 
ga ciulf. 



si 


60 


1238)4860(3 

3714 

1145 

60 

)6S760(55 

6S090 


Co 

16* 


14 

60 


3 55 32 


670 

60 


33)343(49 

833 

10 

60 

)C55(38 

640 


)40i?00(32 

39516 

684 


9 

00 

)572(33 

561 


11 
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I’he quotient S 55 S2 is properlj snbtractire 
from 2 the remainder ia the second operation 
in the last article, but the cosaplement of the 
Avliole to the former divhor 16 is here taken^ 
because it is not the time since the 24th Yoga 
ended that is required, but the time until the 
end of the 25th Yoga. The dividing bv 17 
instead of 16 gives the second quotient 49® 38' 
33^ in time, to which adding 59' l5^ou account 
of ^Meridian distance, we get 50® 34' 48*’ for 
the mean time of the end of the 25lh Yoga 
after noon. 

8. To find the number of Anomalistic rerolutions of the Moon from the Epoch to the 
beginning of the present Tellinga year. 

The number 1S51C0 on which this computation is 
founded, appears to be that of theTidhis elapsed from 
the Epoch to the beginning of the year (art. 2, no. 4), 
and haying found out that the quotient 6615 must be 
that of the Anomalistic rcToIutlons of the Moon, it 
follows that 105952 Tidhis are equal to 3785 Ano- 
malistic revolutions. One Anomalistic revolution of the Moon is therefore equal to 27.9926024 
Tidhis, or 27.554600 natural days, that is 27" 33' IG' 33" 62 or 27M3‘l 18' 37"^ 55\ 

9. To find the Moon’s mean Anomaly, expressed in terms adapted to the Index of the Tidhi 
Table, for the mean time of new IMoon, 

The first remainder in the last computation is multiplied by 80, but the 
following fractions are sexagesimal parts of it. The quotient thus found 
is joined to the second remainder in the last computation, and gives 15 
76 44 for the Index required. 

Each unit in the first term of this Index is the 84th part of one Ano- 
malistic revolution of the Moon, or 328th of a natural day. Each unit of the 
second term being one 80th part of the first, is .041 of a natural day, or 
.24G of a guddia. To reduce guddias to the 24Gth part of a guddia, multiply 
by 4, and to the product add its 60th part. Thus if 15' be giren, then 4X15 X -^2? = 61 


lo 

185160 

3 X 

655480 
614 + 

3784)55609 1(146 
552464 

3630 


2 " 

555480 

146 

555S26 
49 + 

84)555675(6615 

555660 

15 


3630 

80 

§734)290400(76 

287584 

2816 

60 

)168960(44 

166496 

2464 


and 61 ; is to 15 ;; as 1 ; to 246 nearly. The reason of this remark will appear hereafter. 


For the mtinbor of 
Anftmafislic revolu- 
tions of the Mooq 
from the Epoch, 


For the Moon'smcai 
AnoiiiLily in terms of 
the Index ofihe Tidhi 
Table XXVll . 


Index of Tables for 
the Moon's mean 
Anomaly 15 !§ 44. 



For the nfimbfr of 
iTJoan Anomalistic 
revolutions of the 
Sun from the l-!|^)uch. 


For the Suii*s tnean 
Anoiiiaiy for the 
mean tune of new 
A1 oon in terms of 
the Index. 

Index of the Solar 
TaDleXL ,90^59. 


To find the Index (o 
the Nac>hatia, Table 

xxxYllt 


lo 

ISjfCO 
1900 + 


5720: 1 87060(32 
183010 


^0 

185160 

32 

185128 
92 + 


4020 


371;185220(499 

185129 


( ns ) 

10. To find the number of Anomalistic revolutions of the Sun from the Epoch to the bt^ginning 
of this year. 

From this computation I find that 5719 
Anomalistic revolutions of the Sun are 
supposed equal to 2122120 Tidhis. so 
that one Anomalistic rerolution must be 
371,004371 i Tidhis or 365.2587933 natu. 
ral days; that is 365^ 15' ST 39*^ 46 or 
365 " 6^ ir 39 "' 78 ’'. 

11. To find the Sun’s mean Anomaly for the meantime of new ^loon expressed in terms 
adapted to the Index of tlu' Solar Table. 

The quotient is subtracted from the second remainder in the last coin- 
putation, and leaves 90 2 59 for the Index required. 

Each unit in the first term of this Index being the S71st part of ono 
Anomalistic revolution of the Sun, or .9845 of a natural day ; each unit 
of the second term will be .09845 of a day or 5.907 guddias. To reduce 
guddias to the scruples of time expressed by the second term of the Index, 


91 


4020 
10 X 

5720)40200(7 

40040 

160 

GO 

^9Gi}0(l 

5720 


Stt80 , . . , . 

divide by 6. and to the quotient add its 60th part. Thus if 13“ be given,^ 

then X "0)^0 ~ 5.902 to 1 nearly. 

12. To find the Index to the Nacsliatra Table for tlic mean time of tlie jNIooa’s completing the 


From the time of the 
Moon's completing the 
26th Naeshatra (5) sub- 
tract the mean time of 
new AIoou (3) which 
shew's the former to be 


2 Cth 

Naeshatra, 
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32 33 33 

S? 0^ 2o»> later than the latter. MuUqdy this difference by 4 and to the product add its 60th 
part (9), which gives 32 3 4 nearly for the increase answering to that time. 

To the Index of the Tidhi Table for the mean time of new Moon (9 add the increase thus 
found, and it gives the Index of the Tidhi Table for the time of the Moon’s completing the 26th 
Naeshatra 16 29 18. 

The Index of the Tidhi Table being expressed in S4th parts of the circumference of a Circle, 
and the Index to the Naeshatra Table being expressed in 80tb parts of the same, the Index of the 
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form? r must be dimiaished four 84th parts, or one 21st part, ia order to adapt it to the latter 

Table, 


This correction being made, gires 15 45 53 for the Index to the Nacshatra Table at the gWen 
time. 


In<1e< to the Nacsha* 
tra Table 15 46 58. 


IX To find the Index to the Yoga Table for the mean time of the end of the 25th Y-oga, or for 
ftOg 34? 48p after noon (7), 


To find the Index of 
the rosoTaMeXXXfX’ 
IT 9 la. 
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16 57 0 

59 39 4 

23 


59 39 


This computation Is the same 
Is principle with the last, only* 
that as the Index to the Tldhi 
Table is expressed in 84th 
parts of the circumference, 


00 38 43 and the Index to the Yoga 

Table in S6th parts of the same, the Index of the former must be augmented two 84th parts, of* 
one 42d part, in order to adapt it to the latter Table, 

14. The four Tables made use of in this method, are next to be considered. 

The XXXVU vh, or Tidhi Table, answers to an Anomalistic revolution of the Moon, and as Table XXXVII 
its Index increases to 84, each unit thereof is nearly one third of a Tidhi, there being 27,9926 
Tidhis in an Anomalistic' revolution (8). For each Tidhi, therefore, the Index to this Table must be 
increased 3 0 4. The first column after the Index seems to be that of the Moon’s Equation converted 
into time by the following proportion, viz. as the Moon’s true diumal motion minus the Sun’s mean 
diurnal motion, is to the Moon’s Equation expressed iu degrees, &c. so is 602 or a natural day to 
the Equation inserted in the Table. The last column seems to be that of the true diurnal motion 
of the Moon minus the mean diurnal motion of the Sun expressed in degrees, Stc. 

The XXXlifllC or Nacshatra Table, answers also to an Anomalistic revolution of the Moon, Table XXXTUT 
and as its Index increases to 80, each unit thereof, is nearly one third of the time in which the Moon 
describes a Nacshatra. Hence, as an Anomalistic revolution or 27** 55 44 (8), is to 80, so is the 
time of describing a Nacshatra or 1^01191 (4) to 2.9379 or 2 75 2, the increase of the Index of 
this Table answering to one mean Nacshatra. The other column seems to be that of the Moon’s 
Equation converted into time by this proportion, viz. as the Moon’s true diurnal motion, is to her 
Equation expressed in degrees, so Is 602, to the Equation inserted in this column. 

TheXXKTJTor Yoga Table, answers still to an Anomalistic revolution of the Moon, and as its Table XXXJX 
Index increases to 86, each unit thereof answers to one third nearly of the time of a mean Yoga. 

Heuce 27* 55 46, is to 86, as the time of a Yoga, or ,94149 (6), to 2.9385 or 2 75 4, the increase 
of the ludexfor one Yoga, The first colum* after theindex seems to be that of the Moon’a Equation 



( ira ) 


cor.Tfrted into time, by llie following proportion, viz. as the Moon’s true diurnal motion plus (be 
mean diurnal motion of the Sun, is to the Moon’s Equation expressed in degrees, so is GOg to 
the Equation inserted. The last column appears to be that of the true diur&al motion of the Moon 
plus the mean uiurnal motion of the Sun, 

Tubls XI, Tlie XL 5t, or Solar Table, answers to an Anomalistic revolution cf the Sun, and as it increases 

to 371, eoch unit thereof answ'ers nearly to one Tidhi, The hrst column after the Index seems to 
that of the Sun’s Equation expressed in degrees, &c. (in the original it was expressed in seconds), 
but by the manner in which it is used, the Sun’s Anomaly seems to be reckoned from the Perigee 
and not the Apogee. The last column is that of the semi-diurnal Arcs expressed in time. 

For the t^-ie tloio of 15 , To Uud the true time of new Aloon, or of the beginning of the frret T’idhi Fad \ ami. 

ticw ASoofl. 


(15 70 44) PifTer to the TiJiii Table with the Ind':xbefor^.round (9), and take out the corres- 

d?^2; 40v 

1 1' 50 ponding numbers, with the proportional parts. 

0)23^ 49^(3 53 The Lunar Equat’on being additive, the Index to the Solar Table before found 
23 48 4 

— (11) requires an augmentation proportioned iheieto. Divide therefore the Lunar 


1 4 

90 2 59 

,4 2 

. 90~^7 r 


Equation by 6, and to the quotient add its GOth part, \%hich gives the cor- 
rection to be added to the Iirdex to the Solar Table before found. 


fOO 7 1) With the Index thus corrected, refer to the Solar Tabic, and take out the corres- 

10 ' 

14g 4 P’ ponding numbers from both columns. 


710)78^3(11 

7810 

13 

GO 

)780(l 

expressed by 

0*1 35.? 40 V 
0 23 49 

011 1 


1 10 30 
0 14 44 


1 21 14 


Divide the Sun’s Equation expressed in seconds, by the number taken out of the 
last column of the Tidiii Table expressed in minute s, (they are so inserted in tlio 
original Tables) and the quotient is guddias and vij^uddias of time. In other 
words, say, as the Moon’s diurnal motion from the Sun, is to GOg, so is the Arc 
the Sun’s Equation, to the time in which it will be de:,Ciibed. 

To the mean time of new Moon (3), add the Lunar Ev|uatIon, and also the Solar 
Equation reduced to time, and the sum shew s the true time of new Moon to 
fall on the 2Sth March at 10^ 30v after noon, and by adding Uie semi-diurnal 
Arc, that it fell on the 2Sth March at 2ig 14v after Sun rise. 


For tlio true time i)f 16. To find the true time of the end of the 2Gth Naeshatra, or the beginning of the 27th 

end of the £6tU 
Naeshatra, named 

(15 46 68) Refer to the Naeshatra Table with the Index before found (12), and take out 

22* &▼ the corresponding Equation. 
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0 43 40 

0 9 To the mean time add this Equation, and also the semi-diurnal Arc, "VTluch shews 


1 5 40 that the 27th Nacshatra brgaa on the 28th March at 5s 49v after noon, or at 

0 14 4i 

33v after Sun rise. 

1 20 33 . ^ 

17. To find the true time of the end of the 25th Yosja, or beelnnlneof the 26th named Indra* For (he (roe time of 

^ y ^ ^ thp eiu( of (he£5tli 

17 0 13 Refer to the Yoga lable with the Index before found (13), and take out the 

20 ^^ 47 ^ 

13^ 55' corresponding number including the proportional parts. 
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The Index to the Solar Table is here not only to be augmented on account 
of the Lunar Equation, but also on account of the difference between the 
meantime of new Moon (3) and the mean time of the Yoga, or for 55g42r 
in all I and the correction found by article 11 is to be added in the present 
iHstance, to the Index to the Solar Table before found. 
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2* l(y 25' 
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14 
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Refer (o the Solar Table with the Index thus corrected, and takeout the corres- 
ponding Equation. 

Diride the Saids Equation expressed in seconds, by the last number taken out 
cf the Yoga Table expressed in minutes, as in article 15th ; or say, as the 
sum of the diurnal motions of the Sun and Moon, is to 60g, so is the Sun’s 
Equation to the time corresponding. 

To the mean lime of the Yoga (7), add the Lunar Equation, and from the sum 
subtract the time answering to the Solar Equation. Add aLo the semi-diurnal 
Arc, and the result shews that the 26th Yoga began on the 28th March at 
IS after noon, or at 16g 43x aLer Sun rise. 


lo. To dnd til 3 Carna for the beginning of the year. 

30 Thirty Tidliis baling elapsed since the preceding new Moon, multipW this number 

2 . V, 

by because a Canm is half a Titlhi ] and subtract one from the product, because 
the first Carna begins in the middle of the first Tidhi. As 59 Carnas liayc passed since 


the series began, divide this number by 7, and the quotient 8 shews tliat so manj 
'6 complete series of the seven ordinary Carnas have paswd, »nd the remainder, that 

3 three of th* four citraordinary Carnas are also past. The last of the eleven Carnas, or 


Tes (hr Carna ia 
(hr hegmnin^ ot ihc 
^car. 
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the fourth extraordinary Carna begins with the first Tidhi, or at 14^ after Sun rise on the 28th 
Miircbj as already found (15). 

For fhe mran ti;ne ' 19. To Slid the mean time of the beginning of the 2d Tidhi, 23th Nacshatra and 27th Yoija ; 

of the beglni/iug of ^ a ^ at 

ihc s^d Tidhi. OF end of the IstTidhi^ 27th Nacshatra and 26th Yoga, 
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This is simply to add the mean time of one Tidhi, one Nacshatra and one Yoga (2, 4 and 6) 
to the mean time of the beginning of the last Tidhi, Nacshatra and Yoga (3, 5 and 7). 

For the Indices of ^0, To find the Indices of the Tidhi, Solar, Nacshatra and Yoga Tables, for the time of the 

the Tidhi, Solar, 

is'acshatra&nd Yoga beginning of the 2d Tidhi, 28ih Nacshatra and 27th Yoga, 


Tableg. 
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To the Indices before found (9, 11, 12 and IS) add the increase of each respectivelv, for one 
Tidhi, ene Nacshatra, and one Yoga (1 1), 


For the true time of 
tile bcffinning of ihc 
2d Tidhi. 


21, To find the true time of the beginning of the 2d Tidhi. 
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For the true time 
when the S8th Nac- 
sbatra begins. 


The 2d Tidhi begins therefore on the 29tli March or 1st day of the Tellinga year, at lOg ISv 
after noon or 25g 2v after Sun rise. 

22, To find the true time when the 28th Nacshatra begins. 


It begins therefore on the 29th March at 22^ after noon 
or 22s after Sun rise. 
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US. To find the true time when the 27th Yoga begins 
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28 5 42 

The 27th Yoga begins thereforoj on the 29tb March at 13' 58’ after Sun rise,. 

24. To find the Carna. 

A Carna being half a Tidhi^ the computation of the former differs in nothing from the com- 
putation of the latter ; only that instead of adTancing by a mean Tidhi at a time, as in art. 19, 
no. I, we must only adrance by half a mean Tidhi at a time. 

In the present instance, it need only be observed that the 2d Carna begins w ith the 2d Tidhw 

25. To find the Yf urjum next after the new Moon, 



1« 




From the time when the 2Sth IVacshatra begins (22), 
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33 
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33 

subtract the time when the 27th begins (16), and the 
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33 
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19 

difference 1** 1' 53’ is the lime in which the Moon des- 
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29 

28 

cribes the 27th Naeshatra : then say, as 1’’ or 60^, is to 

3)30 

46 

SO^SO 46 

21 

51 

the time of the Moon’s descrihing if, so is SO' the 

30 

46 

0 





^ - — Drava of the 27th Naeshafra to the time of the Moon’s 

describing that Arc, viz. SO^ 46’. 

To the time thus found, add the time of the Moon’s entering -the 27 th Naeshatra ; which sh^ws 
that the Wurjum began 51' 19’ after Sun rise, and subtracting double the semi-diurnal Arc, that 
it began 21' 51’ after Sun set. 

The Thjajumor continuance of the Wurjum, is reckoned to be 4' of time. 


mn 

MM 


For the true tine 
whoD the S7th XogA 
begins. 


For thf Car Da. 


Tli^iiyajuin 4 'UiC 
^lias of lime. 
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TpoHi of Vavila!a 
Itulcs 

«and i’liblc.'.. 


ISIean of the 

Planets on the last 
day of the 
\ ear >f the Ca li \ 
called tlicir Uruva, 


Motion of tte Apsi- 
des. 


PART II. 

Method of coriipidirfg the mean and true places of the Planets in the Zodiac j hy 
nieam of Astroiioinical Tables^ 

labies are madou33 of in tho Surnah Siddhanfaj but modern Astronomers often make 
use of Tables, and as I hare been told tliat Vcrcilala iluchinncT^ Tables agree rery well with the 
Rules given in the Surriah Siddhanta, 1 shall insert tliem here, aecerding to the copy which I 
obtained. 

It has already been observed, that those who use these Tables commence their computatiofts 
from noon of the last day of the 4399th year of the Cali yug, for whicli Epoch, Vavilala has 
given thcDruvas or mean places of the Planets, and their higher Ap^Idcs.(^) I have no doubt 
that he gave the places of the ascending Nodes for the same time^ but as I did not obtain this 
information from my Instructor, I endeavoured to suj)ply it otherwise. Indeed the person from 
whom I procured a copy, did not know the use of the la^t column of the Tables for the Annual 
Equations of the Planets, which 1 found to be the Chila Cai nu, and necessary, (according to the 
method taught in the Surriah Siddhanta,) for finding the Latitiules of the Planets. 


2. Dramas or mean places of the Planets, tlieir Apsides, and Nodes, for uooa of the last day 
of the 4C99th year of the Cali yug. 
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The motion of the Apside 

5 of the 

Planets wa 

s staled to 

me a 

3 foil 

ows 

: San' 

s Apogee 1' in 

517 years, Mars’ Apsis 1' in 

9 SO 

years. M 

ercur 

y’s Jo. 

1 in 544vears. 

Jupiter’s do. 1' 

in 222 


years. Venus’ do, in o74 years. Saturn’s do. 1’ in 5123 years. 


(*) YMe Ai>,pendix at the end of the Note. 

(+) The Yoon s Apogee and Node are .subject to a Bijah or correction of 1 rcTOluticns in a Maha va«* as wa* 
shewn in the Second Memoir, Pait II ; but the TelUiiga Astrcuomers do not seem to laake use of it, Xhis Bljah^ 
with it5 Diuvn^ will be found in Tabic XXII, 



Mutioa of the Nodes. 
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The motion of the Nodes, according to the rules giren in the Surriah Siddhanta, may be stated 
as follows : Mars’ Node 1' ia 935 years. Mercury’s do. 1' in 410 years. Jupiter’s do. in 
1119 years. Venus’ do. V in 222 years. Saturn’s do. 1* in 302 years. It is to be remembered, 
that all the Nodes are supposed to have a retrograde motion. 

In finding the Ayanansa, or distance between the vernal Equinoctial point and beginning of 
Mesha Y', at a particular time ; it is only to be remembered, that these points are supposed to 
have been ccincident at the expiration of the 3600th year of the Cali yug, and that the Equinoc- 
tial points have a retrograde motion at the rate of 51^ in one Sydereal year. To find the Ayanansn, 
therefore, for the end of the 4S99th year of the Cali yug, we have 4399 — 3600 = 1299, and 
1299x51^ = 19* 29' 6% which is but little different from the Ayanansa for the same period found 
by the former method. 

3. A. To find the mean place of the Sun, for the mean time of midniglit, at the beginning of 
the 4900th year of the Cali yug, under the meridian of Lanca, From the expired years 
4S99 cf the Ciili subtract 4399 years ,^6 3), and find the number of da) s contained in the 
4399 difference, which is 1S251S Then the Sun’s mean motion for this number of days, 


500 wi 

ill he found by tb< 

e Table, as follows ; 
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19 T!i<'‘ Sju’s mean motion in 1S261S days, is therefore found 
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<23 to be 1]’ 18’ -47' S''. 

s 

0 7 

53 

5 

ISdOlS 

11 IS 

47 

8 
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11 18 
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47 8 

T 

0 the Sun’s mean motion for 182518 days, add the Druva (2) and 

11 15 

•26 34 

this 

gives his mean p!ace at noon of the last day of the 4S99th year of tl.e 

11 4 

0 0 

13 42 

29 34 

Cali 

) ug, to which adding iialf the Surds diiiinal motion, we get his mean 


B, To find the place of the Sun’s Apogee for the beginning of the 4900th year of the Cali yug, 

1 ^ X 

As the Sun’s Apogee moves at the rate of 1' in 517 years (3), we have for its 

motion in 500 years. 


(*) The manner of fintling the Index to ViiviUin Cnchinna’i Table* was given at Part II 1, Article 2 of the 2d 
Memoir. In the pre'jcnt cajsc it will be 

I. X 5r 0+- SSMI _ , 3 ,J ^ 

iljOUOO 

II. _ 2002 Csl;a-.aTidhi8,aaa GO X 6184 — 2902= 18261S Bliurai savan days, t!ie 
133jbG31 


The Ayanansa. 


The Sun, Table XX, 
mean KleuiCiits. 


Sun's mean motion 
from Kpoci>,l*(lex lo 
Solar Table, 


Sun’s mean place at 
Lniiica for mean ta id- 
nigh I at Lanca. 


Index sought. 



Place of the Sim’» 


True or apparent 
jLle/neots» 


Table XXII. 


S iti's tTMc place for 
mec.n iriiinj^ht. 


Stin’s true place and 
Injr niidnlght Arc«t 
Bh'.gabala, 

Sun’s mean diurnal 
mwtiun 59' 

Tal)lc XXll. 


The Mof>n, Table 
XXI, ofieua 
£leGQ€nts, 


Index, 


Monn“» incar. pi tee. 
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To the DruTa or place of the Sun’s Apogee at the Epoch, add themotioQ 
of his Apogee in 500 years, and this gites the place of his Apogee at the 
time required. 


lo With the Argument 3’ 12* 34' refer to the Sun’s Anomalistic Table (5) 
and take out the corresponding Equation -{” 2 7, 

To the Sun^s mean place for the mean time of nwdnight, apply the Equation 
arith its proper Sign, and it gires his true place for the mean time of midnight,. 

2 * 7 ' 

2<j Fur the Area Bhagabala, take the 305th part of his Equation -f' ^ 20% which 

being less than F, is here neglected. 

D. Given the Sun’s mean diurnal motion 5&' S' ; to find hit true diurnal motion. 

The Tabular increase of the Sun’s Equation for 3* 45' answering to the Argument 3’ IT 34f is 
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F 53’, hence 

59' S’ 

30 


3" 


rz 30’ is the Equation sought. 


The Sun being nearer his Perigee than his Apogee, the Equation is additive. 


59 38 

4. A. To find the mean place of the Moon, as also of her Apogee and Node, for the begiiming 
of the 4900th }earof the Cali yug, and Meridian of Lanca. 

First find the motion of each respectirely for 1826 IS days, and then add the Druvas (6 3)„ 
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B. Giren the XIooiVs mean place, and the place of her Apogee ; to find her true place. 


(«) Tkc Bijah of 4 rc\oIuUons in a Maha yug, additive, is here omitted, aa already u^ticed^ 



IV IV 28' 

5 

n 33 


lOs 16* I' 
11 11 33 


II 


23 


11 n 33 

2 11 
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To the Moon’s mean place for the mean time of midnight, add the 

2* T' 

27th part of the Sun’s Equation — ^ rz + ^or the Area Bhagabala; Area Bhagabala, 

and it gires the Moon’s mean place for the apparent time of midnight. 

With the Argument 11* 4" 2^, refer to the Lunar Table, and take Table XX III. 
out the corresponding Equation 2* 11'. 

From the Moon’s mean place corrected, subtract the Equation thus found, T**”® apparent 

^ ^ ^ * tlcmeiits, 

and it gives the Moon’s true place. 


11 9 22 

C. Giren the Moon’s mean diurnal motion IS® 10' 35", and her diurnal motion from her 
Apogee ; to find her true diurnal motion. 

The increase of the Moon’s Equation for 3* 45' answering to the Argument 11*4*28^, is Table XXIII. 

IQO Of r^iff IQ/ *¥ 

18' 4"; and zz 1® 2' 56", the Equation sought. 


13* 10 ' 35" 

1 2 66 


3“ 4y 

This Equation, in the present instance is to be subtracted fiom the mean 
motion. 


12 7 39 

D. To find the Moon’s Latitude for the time giren. 

1 1’ 9* 22‘ From the Moon’s true place, subtract that of her Node, to cet the Arffu Latitude. 

1 20 12 

^9 39 10^ 3247', and the Sine of 4® 30' the inclination of 

270/ ^ 3?47 

the Moon’s Orbi*^, is 270', so that — — - zz 252' is the Sine of the Moon’s Latitude and 

4* 12' the Latitude sought, which is South in the present example. 

The Planets. 

A. To find the mean place of Mars for the beginning of the 4900th year of the Cali yug. Mars, Tabic XLl 

To Mars’ mean motion for 1S2G18 days add the Drura from the 

Lpoch or ladex. 

(6 3] 9" 22® 35' 23", and half his mean diurnal motion (6 8) 


100000 

• 

6 ^ 

21® 

56' 

16" 

80000 

• 

5 

11 

33 

1 

2000 


10 

28 

2 

19 

COO 

.. 

10 

14 

24 

42 

10 

• 

0 

5 

14 

25 

8 

- 

0 

4 

11 

32 

182513 


9 

25 

22 

15 


Q 4 jj 32 0* 15' 43", which gives 7" 18® 13' 26" for his mean place at Mars 

midnight, at the time given. 


s’ mean place 
at midnight at Laii* 
ca. 


B. To find the place of Mars’ Apsis and Node for the same time. 

Since Mars’ Apsis moves at the rate of 1' in 980 years (3), we have - ^ zz SO" for its His Aphelion 

motion in 500 years, and this added to the Druva (6 5), gcrei 4* 2* 10' 35" for its place at the 
time given. 


And since Mars’ Node moTej at the rate of 1' in 935 years (3), we Lave 


I V*i00 


^ 32" for Hh Node. 
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Its In i^'OO wl/ich ff (’’f-c.vjsn Nodfs mftvn ^ from tie Druva 

f3}j giyes 1* IC o' 10' foi' its uIrcc nt tlt>i beginning of iho 4900th \car of t]i(‘ Cft’i vug. 

For Mari* true C. Given !MarB' mean place^ the place of his Apsis, and the Sun’s mean place ; to find the 
place. 

true place. 

To the S-in’s mean place apply the 3G5th part of his Equation before found, nncl to Mars’ 

/rca Bhagibala. mran place apijly the G87th part of the Sun’s Equation for the Area Uhaghbala ; but as these 

<J place once cor- corrections are each of them less than E- they arc omitted, 
reeled. ^ 


11 4 43 

7 IS 13 -? From the Sun’s mean place, subtract that of Mars, both corrected as abore, 



Q 

w* 

10 

30 

and vvith this Argument take out the Equation 37" 8' frem Pdars’ Annual 

TaM? XLI , part 3. 

/ 

IS 

13 

'I'able, and apply one half of this to his mean place once corrected, to get it 

Tnice corrected. 

+ 

3S 

34 

izi'icc corrected. 


8 

6 

47 



4’ 

10" 

or 



8 

6 

47 

So From the place of Mars’ Apsis, subtract his place tzcice corrected, and 


8 

3 

16 






with this Argument lake out the Equation 10 20, and apply the half of this to his 


8 

0 

47 


Thrice corrected. 


5 

10 

place t\^ice corrected, to get his mean place thrice corrected. 


8 

1 

37 



4^ 

10* 

3' 



8 

1 

37 

4o From the place of Mars’ Apsis, subtract his place Hir/cc corrected, and 

Table XLI > part £. 

8 

8 

26 

with this Argument take out the Equation 10*45' from the Anomalistic Table, 

S true Heliocen- 

7 

18 

13 

which apply to Mars’ place otzcc corrected, in order to get his true Heliocentric 

tric place. 


10 

45 

place. 


7 

7 

28 



11 * 4 '* 43 ' 

7 7 2S 

^ ^ 15 

Part 3. 7 7 28 

+ 1 9 10 

^ true Geocentric g jg 

place. 


From the Sun’s mean place corrected by the Area Bhagabala, subtract 
Mars’ Heliocentric place, and vvith this Argument take out the Equation 
-f. 1‘ 9" 10' from the Aunual Table, which apply to Mars’ Heliocentric 
place, in order to get his true Geocentric place. 


Far his true diarnal 
mutiun. 

Table XLl part 3. 


B, Given Mars’ mean, to find his true diurnal motion. 

3521' 

3438 * From the C/i?7a carna answering to the Argument 3* 10* 30', subtract the 

S3 From the Sun’s mean diurnal motion, subtract that of Mars, 
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58 3 

Then half the Equation rr 39^ is to be added fo^ or subtracted from 

£7 42 

Mars’ mean diurnal motion, according as the Chila carna is greater or less than the 

31 26 

£0 Radius, in order to get his diurnal motion o?ice corrected* 


31 46 

3E 4G" 
+ 1 29 


£o The Increase of the Anomalistic Equation for 3® 45^ when the Argument is 

X SI' 


33 15 8s 3* 16^ is 21'; and half the Equation 


3 45 


: 2' 58' being added to the 


31' 26^ 

4-2 21 

3J 47 


3438' 

5124 


^.9' S'' 

S3 47 

2r 

33 47 
2 33 


diurnal motion o?ice corrected, gires it /zace corrected. 

So The increase of Mars’ Anomalistic Equatioa for 3“ 45' when the Argument 

is 8s S'* 26', Is 16; and the Equation ” 2' 21^ btdng applied to 

Mars’ mean diurnal motion, gives his diurnal motion i/trics corrected. 


4o Take the difTerence between the Radius and Chila carna answering to 3s 27" 15'. 

From the Sun’s mean diurnal motion, subtract that of IMars Ihricc corrected, 

25' 21' X 

Then is the Equation 33" to be applied to Mars’ diurnal 


motion thrice corrected, to get his true diurnal motion. 


31 14 

E* li'o find Mars’ Latitude from the foregoing data, 
is lO*" 3' To the mean place of Mars’ Node (B), add the annual Equation (C no. 5), 

~ ^ which gives its corrected place. 

8"* 16” 38' From Mars’ true place (C, no. 3), subtract the corrected place of his Node, 

2 10 13 


5 27 


and the Sine of the difference is 15 5', Mars’ greatest apparent Latitude being 


SO', its Sine is 90', and the Chila carna is 312 V (D, no. 4). Hence 
tude sought, which in the present example is North. 


90 X 155' 
ol2‘l 


— 4' is the Lati- 


A. To 

find 

the mean 

place 

100000 - 

9" 

1" 

48' 

16" 

80000 • 

4 

25 

26 

37 

2000 - 

8 

24 

38 

10 

600 - 

9 
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23 

27 

10 . 

1 

10 

55 

13 

8 - 

1 

o 

44 

19 

182018 . 

iV 

0 

~5g” 

12 


(6 3) 10 26 48' 9" and half his mean diurnal motion 2" 2' 46", 
>vhich gives 9’ 29' 47' 7' for his nwan place at midnight at the 
time given-. 


Once corrected. 

Part 2. 

Twice corrected. 

Part 2. 

Thrice corrected. 
Part 3, 


True diurnal mo- 
tion. 

For ^ Latitude. 
Part 2. 

Tsode corrected. 

Table XXX. 

(? Irut Latituile, 

Merciirv, Table 
XLll. ’ 

His mean place at 
midnight at Lanca, 



For hti ApIieVton 
aud Node, 


For 5 V true place. 


Sub’s mean place 
•ace corrected. 


XLII, Part 3. 


Tvrice corrected. 


part 9 , 

Xbrice corrected. 


Sun’i place four 
times corrected. 


XLII, Part 3. 


place. 
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B. To find tbe placa of Mercury’s Apsis and Node for the same period* 

Since Mercury’s Apsis mores 1' ia 544 years, we have (0 3) ^55* for its motion in500 


years, and this added to the Druva, gives 7* 10* 28' 12^ for its place at the given period, and 

1’ X 500 


since his Node moves 1' in 410 years 


410 


- = 1' 13^ is its motion in 500 years ; and Ihia 


subtracted from the Drava, gives 0* 20* 40' ST for its place at the time required. 

C. Given Mercury’s mean place, the place of his Apsis, and the Sun’s mean place ; to find 
Mercury’s true place. 

lo Find the Area Bhagabala for the Sun as before, and to Mercury’s moan place add the 88th 

go rj/ 

pirt of the Sun’s Equation -f- = 1', which gives 9^ 29* 48' for his mean place once 

corrected, 

JlOf 

From Mercury’s mean place, subtract that of the Sun, both once 
corrected, and with this Argument take out the Equation 9* 11' from the 
Annual Table, one half of which applied to the Son’s place once corrected, 
gives it tzccce corrected. 


9* 

29* 

48' 

11 

4 

43 

10 

25 

5 

11 

4 

43 


4 

36 

11 

0 

7 

7 

10 

28 

11 

0 

7 

8 

10 

21 

11 

0 

7 


2 

7 

10 

28 

0 

7 

10 

28 

10 

28 

0 

8 

12 

28 

11 

4 

43 


4 

16 

11 

0 

' 27 

9 

29 

48 

11 

0 

27 

10 

29 

21 ' 

11 

0 

27 


8 

6 


22 

21 


S« From the place of Mercury’s Apsis subtract the Sun’s place fzcice 
corrected, and with this Argument take the Equation 4* 14' from the Ano- 
malistic Table, one half of which applied to the Sun’s place tzc/ce corrected, 
gives it thrice corrected, 

4o From the place of Mercury’s Apsis, subtract the Sun’s place thrice 
corrected, and with this Argument take the Equation 4® 16' from the Auo. 
mail Stic Tabic, and this applied to the Sun’s place once corrected, gives the 
fourth correction of the Sun’s place. 

5o From Mercury’s place once corrected, subtract the Sun’s place / 02 /r 
times corrected, and with this Argument take the Equation 8® 6' from the 
Annual Table, and this applied to the Sun’s four times corrected, gives 
Mercury’s true Geocentric place. 


His diurual metiuii, D, Given Mercury’s mean, to find his true diurnal motion# 
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4533 

S4JS 


In From the Child carna aaitrering to the Argument 10 * 25 * 5 'j subtract the 
Radius* 


1005 
4 5 3?. 

50 8 From ^lercurj mean diurnal motion, subtract that of the Sun. 


3° ?4^y 1005' 

Then half the Equation rr.-, = 45' 2'' is to be applied to the 

Sun's mean diurnal motion, in order to get the diurnal motion once corrected. 
The increase of Mercury’s Anomalistic Equation, when the Argu- 
ment is S' 10’ 2r, bLiiig 6', for one Pinda or S'" 45', half the Equation 

1" 49 

■ — = 2 11 is applied to the mean motion once corrected, to get it 

twice coriccted, 

S'> The increase of the Anomalistic Equation for 3’ 45' when the Argument 


3 

6 

21 

0 

59 

S 

4- 22 

SI 
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21 

S9 

1* 

21' 

39’ 

+ 

1 

0 

1 

22 

45 

Os 

59 ' 

8^ 


1 

5 9 


1 0 56 

4572 


12’ bein^:^ 5\ the Equation — - 


IS 6’ 12 2:^2 Oein:^ o', tne r>.]uation = 1 50 applied to the 

Suu's mean diurnal motion, gives it ihrice con ec ted. 

4^ From the ChILi carna answering to the Argument 10' 29* 22', subtract the 
1134 Radius. 


1 0 53 From Mercury’s mean diurnal motion, subtract the Sun’s thrice corrected. 

3 4 34 

3’0'3r'XH34' 


Then the Equation 


45' 47^ applied to the Sun’s diurnal 


1 4u 45 motion three tunes corrected, gives SIcrcurys true diurnal motion* 

E. 4‘o find Mercun’s Latitude from the same data. 

O’ 20* 4 1' To the mean place of Rlercurj’s Node, add the Anomalistic Equation (C, 

4 1(5 

**0 which gives the Node’s place corrected, 

9' 29* 43' From Mercury’s mean Heliocentric place, subtract the corrected place, of 

0 2 1 57 

- — his Node, and the Sine of the diiTercnce is 3125 ’, Mercur}’s greatest apparent 

9 4 51 

Latitude l)( iu T Ks Sine is 120', and the Chila carna 4572 (D, no. 4). Hence 
— 1-^ :z: DO' gives 1° 39' for the Latitude sought, which in this example is South. 

‘1 .y * - 

Notc Tlie (rue places of Jupittr and Saturn are computed In the same mawner. mutatis 

niutandisy wiihdvMoi llie Planet and the true place of f\nus is computed like that of 

Mercury ; so tiiat it is needless to add more example'?. 

A. To find JitpUer's mean place for the beginning of the 40OCtb year of the Culi vu?. 

To Jupiter’s mean motion for 182018 da^s, add the 
Druva 10’ lv>’ 45' IG^, and half the diurnal motion 2* 20^, 
which gives 0 10’ 4 P 1^ for his mean place at midnight at 
the time given* 


o 

o 

0’ 

29’ 

38' 

3'- 

89 ’'00 

5 

17 

42 

27 

2000 

5 

lo 

1 1 

34 

COO 

1 

19 

51 

23 

10 

0 

U 

49 

51 

8 

0 

0 

39 

53 

ii^uia 

1 

24 

53~ 

IG^ 


Parts; 


Once corrected* 


Twice corrected* 
Pait ‘4 

Thrice corrected. 
Fart 3* 


? T true diurnal 
morion. 


For his Latitude. 
His Node corrected. 

Table XXX. 

XLl I, Part 3. 

9 3 true Latitude. 
Th/* Elements of 2^ 

and fp cosi'ipattd 
hkc of ^ ; 

those of 2 like ^ 


Jupiter, Table 
XLlfl. 


Tudey, 

11 *s mean Ildioceu* 
trie place* 



His A;*’iei;.)n. 


ilis X(idc. 

Venus, Table XL I V" 

iiit’ex. 

Mean place at !a*h 1 . 

Her Aplielion, 

Her Node, 

Saturn, Table 
XL\ ' 


Index. 

His uiraB place at 
toidui^Ut at Lanca, 


Jiis Apbelien, 

HI". Node, 

Area Bha^ebrilas of 
the respective Pla- 
cets, 
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D. To (ill'} i!iO placr cT Jupiter’s Apsis and Node for the ssme peilod, 

2' 15'^ for Its motion in 500 


Since Apbta moves in *22'2 we have — 


years, arc this adJed to the Druva gives 5'^ CT £2^ for its placf* at thr given period. 

And since 1:15 Node moves V in 1149 \oars, 1 >C its motion In 500 ^cars, which 

£tl»'rf.t(d fiom the Druva gives 2s K'*4 3^ 9^' fer it? place at the fliiu* n\|nircd, 

A. To lind tin* mean piace of f'tiius for the beginning of the 4h00th \ear of the Cali vug. 

To Venus' mean motion for IStClS da vs, add the Druva 
(6 3) 22' 20^ 19’, and half Iier mean diurnal motion 43' 4'j 


(Lc time given. 


103 '.(iO 

0 

1 4 

OS 

22 

jOO 

0 

11 

A t 

4 2 

2'XO 

10 

24 

17 

54 

f'.'O 
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1 

i / 

10 

K) 
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15 
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17 

o 

u 

0 

12 

49 

2 

152518 

8 

2*0 

49 

13 


Since Venus’ Ap>i£ moves in S7 1 v'ears, we have 

' ^ c'.i 


]2\ io find tliv mi van place of \ (uus’ Apsis and Node for (he same period, 

1' 10'' for Its motion In 500 
yeais, and this added to the Druva gives 2’ 10= 51' 6'' for its place at the gheii poiiod. 

And since I.(r::o{leirxves V in ££ ’ years, = £' ]y h its motion in 500 years, and 

this subtracted from the D,uva r 29^ Sa'41" for its ni.ieo at (he time , -rjuired. 

A. To find Sa’urn's inesn place for the beginnin^r of (he 43 fOdi year of die C..Ii yog. 

To Saturn’s mean motion for 13201 S (h:\s, add the Druva 
S' 23° b3' 31"^ and half hi^ diurnal motion 1' 0", which gives 
2' 15° 3r 42" for Lis mean place at midnight at the time 


B. To find the place of Saturn’s Apsis and Node for the sam* period. 

Since Saturn’s Apsis moves 1' in 512S year?, wc hove — 5'' frj- jfg roefm-n in ^00 

years, and this added to tlic Druva gives 7" 20° 57' 52' for its p;h:c:> al the tl:ne required 

And since LisNode moves 1' In 302 years, — j y- - = 1' E3‘' is its motion in 500 years, which 

Subtracted from the Druva gives 3’ 10* 22' 0" for its place at the time required. 

In u^ng this method, the Area Dhagabala for Jupfltr is supposed to be the 453-lth part of the 

Midi’s F.rpiation; that for Venus the £9Sth part, and that ior Saiiirn (he 10300(h part of the 
^iin\s Equation. 

Tliese contractionBaro easily deduced from wlnt was explained in the former 
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11 
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ordy necessary to divide SCO"’ by the mean diurnal motion of the I'lauet. 


section, it bring 
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PART HI. 


MnTiTOB of compulmg the DccUnalioriy Ascension^ Amplitude^ of the PlanclSj 

A. &IVEN th(iMoo}i^s true place Iq the Zodisc. Iier Latitude^ and the Ajanansa, to Hud her 


Did ini-liGO » 

lU 9" £2' 

19 £9 


Jo To the Moon^s true ph^co, add the Ayanansa. which ^Ires the Moon’s 


ro I-'!-/ 


11 'S ^ Loiigitudo, the Sine of which is CG^ aud — = ^S^answers to tlie Dccli- 

nation of a point of the Ecliptic Arljicli has the saine Ijon^itnde that th^ Moon has in h.er own Orbit. 

4 " 1 ‘ 2 ^ 2 ^ Because the Mocj?i's Leititucle and the Dedinolion icst found are both South. 

2S 

their sum is sjppcscd to give* the Moca’s true South Declination. 

B. Given liars' true p’a<^*o, t!ie Avinansa^ and his Latitu 1 % to find ]]Is D clhiation, 

8 ^ 1 C 33 '' 1>> io Aui's' true place, cdv. tire Avanausa, v, hidti gives his Longitude, the 

19 £■) _ . “ 

3 ; { r\ [ ;97 

Sine of Avhich is 2413 ' and — ,;I — ■ = ISSQh A\hich answers to SS' 51 ' 


9 0 7 

the Declination of that point of the Ecliptic which has the same Longitude that Tdais has in hi^ 
Orbit. 

£3’ 5L 

From til e Derlimitlon thus found, which is South, subtract I»Iars’ Latitude^ 
wliich is North, and the difference is the Decunatioii sought. 


£3 47 

Given Mercury’s true place, the Av'nnansa, and his Latitude, to find his Dedinatlon. 

10^ £2“ £1' le To Mercury’s true place, add the AvRiiansi for tlio Longitude, tlie 

19 £9 

\o:2' X 


11 11 50 


Sine of which is 1072A and • — — 436h A^hlch a^s\^er5 to 7' 17' 
the D 'dinatlon of the corresponding point of (he Edl^ tic. 

1 . t .1 

eir 


7* 17' £7 As th<‘ D^’clination of this point and iJercury’s LaiituJe are both South, the! 

I SO ' . 

sum is to be tahen as Mercury’s true Deduiatioii. 

8 47 

7rv)TE Although tlsis m('ti od (f furling tl’o Deciino^ i ''u of (lie Plrncts be not perfectly correct, 

yet the principh^s cn ^^hi.h it I> founded, are exceedingly obAicus, 

The Moon’s Dedinatir.n being supposed 4* 40' South, to find the Ascensional difference. 


OP'V/OQO R'7' V 

jt'or the Cshetijya — — = 82'. and for the Charaiya 
Ascensional difference sought. 


S2, which is the 


The Moon, 


Mars, 


Mercury, 


The Moor’s Arren* 
sional dik^.rence. 
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In both this an 1 tha last exaniple the socon j operation might have been omitted, but that is 
Only the case Vrhen the Declination happens to be small. 


As the reader may be desirous to see ho\r the moan Elements of tlie Planets arc resolved bj 
the Rnfes of the Sunlah SiJdlianta, I shall close this paper with summary examples for each. 
The manner of deducing their apparent places^ therefrouij are the same as those Uidicateet by 
A'avilala Cuchiiina, 


General Prohiem, 

1 pr t]}p nii'nn plncea To fip.d the moan distance of each Piiiin't from tlie boginnino: of the Zodiac for the commence* 
rnoiit of any J^ar, whicli h t it be that of the 4Q0()tli }car of the Cali yug (fulling on tlie 19ih 
Ivlarch 1798) at midnight, under the Meridian of Laiica, 

The Rule may be expressed as fellows : 

As the number of Bliumi-saAan or natural days in a ^!ah:i vug ; 

Is to the number of Bhagiuas, or mean Sydereal revolutions of the Planet, in the sanae time) 
So is the Strostidi Digona ; 

To the number of Revolutions and pj^rts of a RevolutlcB of the Planet in the same time, 

N. B. — The complete ilevolutions are seldom v/anted ; but the excess above eomplfi^ 
RevclutionSj gives the m.ari place of the Planet from the beginning of the Zodiac. 


G. 


3 ). 


h* 


For thehighpr Apsi- 
ftes of the RiaueU, 


me 


ihe Strostidi DIgona being computed for the end of the Luni-^olar year 
Cali yug, as indicated in the' Sf^cond part of the Key to the Suldhau!cc Chandra Mana^ will be 
found to be 711101050004 Bhumi-savan days, of which there are 1077917800 in a Maha j urr. 

Kcviilnnon?. B. Sa.\an Coip^KUo r'ev(^utio:)». Parts, 

For the Sun’s mean place 


For the Moon’s mean place 
For Mars’ mean place 
For Mercury’s mean place 
60 For Jupiter’s mean place 
60 For Venus’ moan place 
For Saturn's mean place 


'0000XT1- io-0^r>rni 
107 1 7 

5"70^aor,X7U^O C?6004 

i077Ui 7 ^ij:> 


S6b2^30XT 1 1101086004 
1077917838 

70‘2317CXi! 11*^1080004 
i077‘Ji78J8 

116568X 7)1401086004 


= Ci9:>t334354) 

11^ 

AT 

43' 

15^ 

= (261 178'83G6) 

11 

11 

23 

29 

= (1030593292) 

7 

IS 

13 

25 

= (S121024235) 

9 

20 

47 

r 

= (164901015) 

0 

10 

41 

1 

= (3179335697) 

5 

13 

54 

35 

= (60358S2S) 


15 

31 

42 


Fo) ihe mean distances of the higher Jpsidcs from the heg^inninz of the Hindu Zodiac, 

To find the mean distances of the higher Apsides and ascending Ixodes of the Planets from the 
beginning cf the Zodiac, for the commeacemcat of the 4900th year of the Cali y ug, tiic ruU 
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differs in nntWnn frnm that in the last article ; only that instead of a 3Iaha ifiis, a Calpa for 1000 
Maha yugs) is made use of for this purpose ; excepting far the Moon. 


lo 

Revolutions. Bhiimi Savan days. 
38?XTI44010Sn004 

For the Sun’s Apogee ... - isn.jnsiiaouu — 

(175) 

2^ 17* 17' 

16* 

Apog«e. 

0 A 


A 8S-r03X 1 1 1 4040S«094 , cm . a c , s 

For the Moon’s Apogee ial79n8ib —(221034461^ 

^ 4X7I44040Sf^004 

For the Bijah or correction ^ — Moon’s Apogee . 

10 16 1 

0 1 38 

4 

1 

1> A 


10 17 39 

5 


So 

20' XT14 ^04086004 

For Mars’ Aphelion . - ^ Culpa laitui is.bOOO - 

(92) 

4 10 2 

35 

Aphelion, 

c? 

4o 

368XH440408S004 

For Mercury’s Aphelion . - - 1 ^ 7791702,000 — 

(166) 

7 10 2S 

12 

? A 


900X1*44040'^6004 

For Jupiter’s r.\phelion ... “757791781:8000 

(407) 

5 21 22 

S 

A 

Co 

535X714401! nS'004 

For Venus’ Aphelion ... - i^n ji 7 s.csuoo 

(212) 

2 19 52 

6 

9 A 

7« 

3''.X7l440i0S6r.04 

For Saturn’s Aphelion .... 1 ^ 779173 : 8000 ' “ 

(17) 

7 26 37 

32 

h A 


Fcr ike place of the Nodes, 





The rule is the same as for the upper Apsis of the Planets^ with this only dilFcrencej that they 
lire all supposed to moTe in AHtcccdcntiu or retrograde. 

For the Nodes of ihi 
Fiuuvts. 


Rpvolutinn^. Bhumi Savan day», 
l>St^2SSX7l440 08f0U4 

For the Moon’s iNode 15779178.8 “ (10ol4GOI7) 

10^ 9® 48' 

16* 


SI* D- 


The Bijah the same as for the Apogee -|- 

0 1 33 

1 




Place of J>’s Node - • . 

10 11 23 

17 and 

its 



supplement fo 12* is 1« dS"" 33 43''. 


2'> For Mars’ Node • ^ 
to 12s is is 10’ 3' 10^ 

3» For ?J<‘rcur) ’s Node 


Calp«L 1 j779i TSs'ifeOUO 

4SSXT1440J08'''004 
• Aj779i7b-^»t;00 


= (96) lOs 19® 56' 50* and its supplement 
= (220) 11 9 19 9 and its supplement 


to 12^ is Os 20* 40' 51". 

4^ For Jupiter’s Node 
to 12^ is 25 IQ'’ 40' 9". 

5® For V^enus’ Node 
to 12^ is is 29® 39' 41". 

6<* For Saturn’s Node 
to 12« is Ss 10* 31' 0". 


17 lXT14^010*^fi004 
IjnyUJj-bUOO 


(78) 9 10 19 51 Uaid its supplement 


90lX7M40l0S6n04 

i j7it>ilr->i6uOU 


(108) 10 0 20 19 and its supplement 


id 7oi tiSittuuo 


(too) S 10 33 0 and its suppletr,cnt 


B The places of the Planets may be resolved from the beginning cf the Cali vug by 


Jl. (?. 

SI. ?• 
SI. 

SI- ?. 

sz. h- 


i*) The B jail is iircscribcu by the Tt'>a, hut no: hj the Sur.-iul. Sii.'J.iuiha, 
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i«<»ans of Table XXjXXIj XLT5XLII, XLIII, XLIV, tndXLVj when the Ahargana Is known, 
ljut for the Aphelions and Nodes, if these Tables be used, the Epochs and Druvat given at the 
foot of the Tables must be referred to, and the Index must be computed as shewn at Part III^ 
Article of the Key to the tiiddkania Chandra Mana* 


End of tub Apfendix xo the Second Memoiu, 


THIRD MEMOIR. 


ON THE 

INDIAN CYCLE of 60 YEARS 


on 

VRIHASPATI CHACRA; 

OR 


CIRCLE OF JUPITER. 
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ADVERTISEMENT, 


Tut Indian Cycle of CO years, or Frihaspati Chacraj in nny one of Us forms, is of Illtltfj 
0T no usii in the resolution of Astronomical Problems. The Tellinga Astronomers alone, aj-pljr 
theirs to the computation of the years elapsed of the Cali jog, for finding the Ahargaua and 
Soota dina^ or day of the full or new Moon. 

But in a Chronological point of riew Jupiter’s Cycle is important, because it was erer n 
practice in Southern India, when dating documents, to annex the name of the year of the Chacra 
to that of the concurrent Solar and L/uni^solar years ; and as we know of three difiVrent stylet 
bearing the same denomination, two of which occasionally expunge one Chacra year out of the 
Kalcudar, whereas the third (also under the name of Frihaspati) records merely commoyi Solar 
years^ zsithout any omission^ it follows that in Terifying dates, great mistakes may be made, 
if attending merely to the name or numeral of the Chacra year. It will be seen in the following 
pages, that in present times the expunged years of the JyaiLiistava StyU*, precedes those of the 
Surriah Siddhanta by 13 years ; and that the whole of the Chacra or Cycle, according to the 
Tellinga Astronomers, whilst in reality it was 56 years in A, D. 1800 behind those of the two 
former authorities, yet from their manner of telling off the odd years of the Cycle, it seems 
to lose only 11 years in the said Christian year. 

A view of the Epochs of expunged years from the beginning of the Cali yug to A« 5128 
completif (A. D. 2023) according to the Suniah Siddhanta, is given in a separate Table (XVIII, 
page 20), and in another (XIX, p?^gf 23) the sani'*, according to the Jsautistava, f»oni the birth 
©f Salivuhana (A. C. 3179, A. D. 78) down to the 203Sd ChrisLiaii year. It also exhibits the 
diHPrence of Epochs of the two St^ks, 

These T«ables will suffice to rectify hy inspection^ any date recorded in Vril aspafl years only 
(which sometime^ happens on old inscriptions, when that of the other Styles is obliterated by 
time), provided it be known to which Style it belongs; a circumstance which must depend on the 
country which gaye birth to the document. 





( ) 


f 

On the Indian Cycle of 60 Years or Vrihaspati Chacra. (*) 

I HAVE not been able to discorer the origin of the practice of reckoniog time with reference 
to the rerolution* of the Planet Jupiter, but it is no doubt rery ancient; not only from 
there being nothing on record, bat from the circumstance of its legitimate application haring 
(if it ever did) long since fallen into disuse in the Peninsula of India, where 60 Solar years are 
Supposed to be equal to five revolutions of the Planet, a proposition which is warranted neither 
by the Surriah Siddhanfa, the Tikas, nor observation. — Generally, one year of Jupitcr^s Cycle 
is supposed to answer to the time during which the Planet passes through one Sign of the Zodiac^ 
The mean Solar Sydereal year, according to the Surriah Siddhanta, consists of 365"* 15^ Sl^ 31' 
24" (neglecting 24 suras). Of Jupiter’s revolutions there are 364220 in a Mahayug; therefore 
Jupiter’s motion in a Solar year is rr V 0* 21' 6*^ exactly. Subsequent Astronomers 

however, finding that this quantity deflated from the observation, havo imagined a correction of S 
revolutions of the Planet in a Maha yug ; whence we have, as 4320000 to S revolutions, so one 
Solar year of 365 d 15’ 31^ 31® to 24^“^ the correctloo or Bijah, which is subtractive; 

Therefore ... • » .. 1* 0* 21' 6' 0*^ 

Bijah ^ - - -- -• — 2 2t 

Corrected motion in 1 Solar year » ... 1 0 21 3 36 

In order to have Jupiter’s year expressed in Solar time we have, as 30* 2r 3'' 36^ to 365n 15* 
Si' 31®, 50 30® to 361o 2* 4' 41®, 2323 &c. the true duration of the Chacra^ ear. 

Such are the quantities which gurern the Tibbies at the end, constructed for ihepnrposeof 
abridging tliese long and tedious operations. 

There are several R,ules for computing the year* of the Chacra, three of which I shall consider 
as being the most in use, viz. lo That of the Surriah Siddkania ; 2<> that of the J^auiistava; 
and 5<; that of the Telltngas^ the latter of which is followed in the Southern parts of India. 

Mr. Davis has explained in a general manner the theory of the two former, in a Memoir pub. 
lished in the llld volume of the Asiatic Researches, but as it required much extension to reduce 
the respective problems to practice, I shall enter more minutely into the subject than he did. 


(♦) XhU. Cycle has been imagined, hut witlioul fau:idatioiq be tlu iante as tae CbaiJcan So.-, os* 


5oTrir year of ffl« 
Scniah SwUlhanU* 
S65d 15g3I »Sip24s 

motion nncor* 
reCied Is. 0* 2' 6®“ 


Bijah 24’» pec 
aiiiium. 


iVtolhin m I JoTar 
year Is. 0® 21 '3® 36*^ 

1/^5 year36Io 
44c,^232a in iiolae 
tiuie. 


Three IT ulrsoTStyleft 

fc>r the CycU 
years. 



Prrrrpt by tbr Sur» 
ri&U ti.iiUiiautu. 


Sx.'-mplt by the 
HuU. 
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According to the Surriah Siddhantt* 

Multiply by 12 Jupiter’s expired bhaganas (revolutions) and (to the product) add the Sign 
‘‘ ht is in I divide (the sum) by 60, the remainder or fraction shews his current year, counting 
<< from Vijaya” (the 27th of the Chacr* inclusive) ‘‘ as the first of the series/’ (Asiat. 
Researches, volume III, page 213). 

How to find Jupiter’s elapsed revolutions and mean Heliocentric Longitude at any give* 
Epoch, will be shewn in another part of this collection. At present let it be understood, that it 
may be readily obtained by means of Table XI. As for the Bijah, Mr. Davis has shewn that 

432Q000 years are to 8 revolutions, as 1500 years, to 1. Hence 1500 : 1 x ; which 

is the general expression of the Bijah, x representing the years expired since the commencement 
of the Cali yug, when the Planets were supposed to be in conjunction in the first point of tha 
Hindu Zodiac. 

Example I. 

Let it be propi^d to find the rank, name and beginning of the Vrihaxpaii year concurring 
with A. C. 4871, relatively to the commencement of the said Solar Sydereal year curr^nf, or 
4870 complete^ 

Say, as 432OC00 8olar years, to S64220 revolutions of Jupiter, so 4870^ to 410*“ 7* 2* 37' 0*^ 
the revolutions and Longitud(‘ of “V, at the end of the said year. 

For the Bijah we have =: - . 0* 3* 14' 48» 

Longitude uncorrccted - • • 7 2 37 0 

7^ *s mean Hellocentiic Longitude corrected • C t9 £2 

For the number of Cycles expired and years current. 

Rev, 410 

4920 

+ r 

60)4927(82 Cycles. 

127^ 

Remainder 7 years, from Vijaya, the 27th year of the 

Chacn inrlu?Ive, which therefore makes Vicari the 33d, the year current. But here it is to be 
vtmembered, tiiat the numeral 33 is merely nomrVa/, as will be shewn hereafter. 

ihi' time of beginning of the said year Vicari, relatirely to that of the concurrent Solar 
y - 11 ' ' 1371 , ijy, as 2' 30' to 1 month of 30 days of J t/pUer's otoii time, so 29 22 12 (the 
remaining part of the Longitude) to 11 months, 22 days (352^), 26 dandas, 23 palas, 19,80 casta, 
calas of Sa ira time, ■which shew* the portion of the Planet’s time In the year Vicari expired 
on the Ut Chaitrara (Bengal Vaisacha) A. C. 4871 current. 
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Now fo hare the precise Jatt !n Solar iime^ say as before (pa^e 199), as 30* 21' 3^ 36* to $65n 
15* 31** 3 r, so 29* 22' 12'' to 353» 27^ 10^ 31® (♦), the number of Solar days, dandas, 
elapsed of Vicari on the 1st Chaitram 4871 of the Cali yug* 

For the date of the beginning of the said Vrihaspati year according to the Christian Kalendar, 
finding by the General Solar Table at the end of the Tolume, that the year Cali yugam 4870 ended 
©n the 9fh April 1769 N. S, it follows that the commencement of the year Vicari fell on the 21st 
April 17u8. 

And if the Ciril date according to the Hindu Solar Style be required, the process indicated ia 
the preceding Memoir, is to be followed. 

How to compute the same by the Tables. 

Let Jupiter’s mean Heliocentric Longitude for the end of the same year Cali yugam 4870, be 
required. Then by Table XI, we hare 


Epoch 4400 

DruTa 


370 

11 

17 

20 

0 

4870 

Column 

Ilf, 

400 . 33 

8 

20 40 

0 

470 


n, 

70 . 5 

10 

24 

37 

0 



410 

7 

2 

37 

0 




Bijah p, . 

— 

3 

14 

43 

For the Bijah, Table XII. 

, page 15. 


410 

6 

29 

22 

12 

Fpoeh 4400 



12 





Drura - - 2* 

56' 0» 







Column III, 400 

16 0 


4920' 





Column 11, 70 

2 48 

for 6* +7 






Bijah « . 3 14 43 

Therefore Vicari the year current 


Column I, 20* 
Q 

II, 20' 
2 

ni, lo’’ 


Cycle, y. 

60)4927( 82 7 from Vijaja the 27tb. 

127 

• 7 


• 

/ 



to 29 

22 

12 

By Table XIII, page 16, 

. 210 

41 

23 

9,4886 

- 108 

18 

37 

25,2699 

4 

0 

41 

23,1581 


24 

4 

8,3159 

• 

2 

0 

20,6929 

- 


24 

4,1386 

. 353d 

27" 

10' 

31", 0640 


The same (neglecting the decimals) as in the preceding Rule, 

N. B ^The Table XLIII (page 56 of the Tables) ofVaTilala Cuchinna, gire motion In 30 

days 2* 29' SF 24’, which for one Solar year amount to V 0* 21' 3' 26’, differing only from the 

(*) For 1^’s year eiprcsicd in Solar time, say i 

Ab 20“ sr 3® 36» : S65 d 15d 31p Sic 30® : S61 d 2d 4p 44c,23293 

6555816» 78895891c 6:S0000'* 77983484, 

The length of Jupiter’* year, T^Uich goferns Table XIII, page 16. 


Date of the begin, 
sing of the Vrihas* 
pati year according 
to the European 
Kalendar. 


According to the 
Hindu Solar Kaien* 
dar. 


The tame by the 
Tables, 



JyHntistaTa Hule, 


Pis'rept, 


Ist result in Sanrc 
time. 


The J 3'autistuva uses 
the Solar )car ac- 
cording to the Aria 
Siddliauta 365d 15 
31 15. 


r vnmple by tlic 
llule. 


The same by the 
Tabic?, 
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quantity given liy the Surriah Siddhanta, (corrected by the Bijah) by lO®, answering to 2 pal. 
0,3448 cast, in Solar time. 

Rutr. 

The same according to the Jyautistava (a book on Astrology.) 

This Rule expounds the lust expired^ instead of the current year of the Chacra. 

The Saca years note down in two places. Multiply (one of the numbers) by 22. Add (to tbo 
product) 4291, Divide (the sum) by 1875. The quotient (its integers) add to the 2d number 
noted down, and divide (the sum) by 60. The remainder or fraction will shevr the last year 
expired, counting from Prabhava (inclusive) as the first of the Cycle. The fraction, if any left 
by the divisor 1875, maybe reduced to months, days, d’c, expired of the current year.’* 
(A siat. Res. vol. III, p. 2t4\ 

Here it is proper to observe, that the fraction of the first term when amounting to unit repre.® 
sentsone Chacra year of 3G0 days, which the Hindus call Saura time ; thereforr^, in order to have 
the true Solar thne elripsed it will be, as 360*' Saura to 365'' 15° 2V 15'’ (the duration of the 
Solar year according to the Aria Siddhanta), so is the number of Saura da v 3 elicited by the 
fra ction reduced into time, to the corresponding number of days, kc, in Solar Sydercal time. 

Example II, 


Let the year of the Cali vug 4870, or (1S70 — 3179^ 1G91 Saca complete, be proposed : wanted 
the circumstances of the concurrent Vrihaspati yearc 
By the foregoing precept we have 1691. 


1C91X-2“1- 1-^1 


= 22 


871 , 16014-?^? 33 

r and *- zrSS — 

IbiJ Cu 00 


The first fraction when reduced Into time (tVtt)? that 5«i 17^1 36tJaa 57pj(5 expired 

of the year indicated by the 2d fraction (^l), 1 . e. Vicari^ on the Ist Ciialtram of the year 1692 
Saca current, in Saura time ; to reduce which into Solar time we have, as oGOd ; 15d 

3iP,25 :: 5ai 17d (167d) 36dan. 57p,6 : 170d 3 d 51p,9l or 170° 5lp 54,rcaLt, And as the 
Solar year began on the 9th April A. D. 1769 (^'), it follows that (according to this Rule) the 
Chacra year Sarvari (the 34th and current one) began on the 2lst Cctci)t'r A, D. 176S. 


In comparing hereafter the results of the two foregoing Piules, we s!;all thus find theHl 
expressed in the same species of time, which Mr. Davis has omitted to consider, 

IIow' to compute the same by the Table 

The fraction of the first member of the expression will be expounded ax follows, by Table 
XIV, page 10. 

Nnnrrrnfor, n. {!an. p. 

Column III, for 8 (J 0 - 15 J 36 0 

II, 70 - 13 26 24 

1, 3 • 34 33,6 

5m 17d SCdan. 57P,G in Saura time 167 36 57.6 


{*) Solar General Table at tlje end. 
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To reduce vrlilch to Solar tlrae^ hy Table XVL page 1?/ 


Column 


I, 100 
li, OO 
7 

SO 
6 

50 

7 

0^6 


III, 


K^ip'r^d in S dar time 
The same result as bv the Rule. 


D, dan. pi 
JOl 27 3^,68200 
CO 52 35,20020 
7 6 S. 10774 

SO 26,29341 
6 5,25868 

60,73037 
7,10224 
0,60876 

»■ ■ ■ ■* — n. diis, p. 

170 3 51,01240 or 170 3 Ci 54,744 


Illustration*. 

The multiplier 22, and the dirisor 1875, are explained in the following xnanner by Mr. Darls. 

According to the Astrcnomical treatise called the Aria Siddhanta, there are 364224 mean 
revolutions of Jupiter in a vug Justead of 364220 assigned by the Surriah Siddhanta, 

the Solar years of the latter 3G5o 154 3lp 3lc and of the former 3G5n 154 3lp 15s) j 

therefore 36122 4 rev. contain 4370C3S of the Planet’s ozcti ^earSj^ which exceed the Solar years 
in a Mahayug by 50688% anil 4320030 and 505SS being reduced to their lowest terms are 1375 
and 22 ; therefore in 1875 Solar yi ars, there is an excess of 22 Vrihaspati years. 


Illustration, 

AcronMuf to the 
Aril SiridliaiUa 
3G4::f24 r<?v, of T/, ia 
a Maha yug. 


The additive number (1st member) 4291, by the Hindu Astronomers called adjusts 

the computation to the commencement of the A^ra Saca, or the birth of Salivahana, which 
occurred when 3179 years of the Cali yug had expired. In order, therefore, to have the time 
elapsed of the Vrlhaspati account at that Epoch, if we use the above formula it will be 
0*X2:3 4-4^>1 0 4-2 2 ^G9} 

isY5 = 2 — and r: 0 ~ = 2>- 3m 13<1 52.1an. J9p,2i„ W« 

time, and 2y 105^ SSJan. sip 29^,8872 (Table XVI) o/ mean Solar Si/dcreal time^ which had 
already expired of the 54th Cycle when that /Era began. ("') 


an Equation 
ubich adapts a com* 
puiaOon fa a parti.* 
culai pciiod. 


Epoch of Vriliaspati 
reduced to the ^ra 
of Salivahaua* 


(») In order to compare ihis Epoch as cxpantiJcd by the two Itules, w e sluill CvOiispute the same by that of the 


Surriah Siddhanta, as follows : 


Epoch 4100 
3179 

1221 


For the Bijah, 

9’ableXU. ' ' * 

Column UI, 1000 - 40 0 0 

200 - S 0 0 

ir, - 20 , 4S 0 

I, - 1 . 2 24 


5 ears. k, s, ® ^ ** 

Tabic XI, Ctdumn III, JPOO a 84 3 21 ^0 0 

200 . 16 10 10 20 0 

II, 20 - 1 IS 7 2 0 

1, 1 - 0 I 0 21 6 


1221 — 102 II 9 23 fi 
Diuva - - 570 11 17 20 0 


263 0 7 56 54 

BijrJi - - - 2 7 9 36* 


26S 0 5 49 44 21 
12 


1221 — 48 50 24 

Druva - 2 - 53 0 0 

B'Jah - g - 7 9 30 


535 

2630 

1 


Remainder 


60)3217(53 i? 
217 
ST 



Itule nccorJIsj 
Uie rdltjagas. 


Precept. 


iiulc. 


Comparison 
Ibrcc result*. 
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RutE* 

According to the Tellinga Astronomers. 

to This Rule glrcs the last expired year from the beginnlmg of the Ciill jug ; it takes no notice 
of the commencement of the Vrihaspati year, which it identifies with that of the Chandra mana^ 
or XiUni-solar year current. 

Divide the expired years of the Cali jug bj 60, the quotient will gire the number of Cycles 
expired, and the first year of the remainder will answer to Pramathi the 13th year of the 
Chacra. Count the number of units of tlie said remainder from the said Pramathi (^inclusire), 
you have the year of the Chacra last expired, and that which follows is the current one.’* 

Ex.uiple. 

Let it be proposed to find the rank and name of the Vrihaspati year concurrent with A. C.. 
4870 complete, or 4871 current. 

By the above precept ue have 

60)4870(81 ^ 

70 

10 

and the numerator of tire fraction 10 being told off from Pramathi iticiusive^ gUes Sarvadhari 
the 22{J, as the last expired, and Virodki the 23d, as the current year sought ; the integers shew- 
ing that 81 Cycles have elapsed since the beginning of the Cali yug, and therefore that the 82d 
is the current one. 

Comparison of the three results, 

the In order to compare the number of Cycles and years expired according to each Rule, we tr© 
not to refer to the numerals of the Chacra years, as arranged in the series given in modern 
Astronomical books; because each authority begins from a different point of the Chacra for 
counting the odd years after division by 60 ; without any reference to the revolutions of the 
Planet at any given Epoch, which nevertheless are the true scale by which such time should b© 
measured. 


which remainders?, coonted from Vijaya the 2Tlh of the Chacra, fulls nn Suda the 3d year current of the 54th 
Cycle complete ; and for the time due to 5“ 49' 44* 24^ Loegitude of ths Planet on the 1st day of the SoUr ycae 
Cali yugain 3180, we have 


Table XI U, Column 1, 5« - - 

II, 40' . . 

9 - . 

III, 40* . - 

IV, - - 

4 - ' . 

« . , Cyrlev. 

Sular time expired at the beginmog of tha ^ra Saca 54 2 

2 


o. d. p* e. 

€0 10 i:0 47.3722 
8 I 22 40,3163 
1 48 18 37,4212 

- 8 1 22,1710 

- 4S 8,2772 

- 4 0,6897 

- - 48,1380 


years 70 8 56 SO,9S6> 

i05 23 21 29,8873 


BitTerence 35 14 24 53,9097 
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The Surnah Siddhanta, from counting the odd years from Vljaya (iho 27th) as one or Nandaoa 
^2Cth) as zerOj considers manifest! y that Jupiter and tfie Sun ^Ye^e once in the first point of 
Mesha at the beginning of Vijaija and of the Cali yug. Thus in Example I, page 200, \Te found 
that at the end of the Solar year of the Cali yug 4870, the current Chacra year was Vicari 
(33d) and the last expired Vilennva (SCd) of the £3d Cycle current. But the roTolutions and 
Longitude of Jupiter at that instant v/ere 410’^ 6’ 29* 22' 12", which gare 82® 6^ comiilctey the 6 
years to be counted from Nunditnu as zero, and therefore yilumva the 6th in the series marki 
the true time elapsed, and not Vihini'oa the 32d, as numbered in the modern list. The former is 
consequently that to be used for comparison. 

The Jyauiidava rale which computes in Solar years, but with reference to Jupiter’s 
motion, takes the scries to be numbered as in tlie list referred to, tIz. Cshfiiju the 00th year of 
the Chacra as ze7'o and Frauhuva as one. But in so doing it uses a Cshcpa of 27 years earlier 
than the Surriah Siddhanta, which adapts the numerator of the fraction of the second member of 
its rule, to the year elicited by the latter. 

Thus in Example 2, page 20d, the cycles and years expired in the year Cali yug 4870 complete 
from the birtli of Salivahana are, 2S cycles, 33 years, to winch adding years, we hare for the 
cycles and years expiird since the begiaaing of the Caii yug 82® 33% if from this we subtract 27 

^ 27 

we have S2 6, the same numbers as thoso 
elicited by the rule of the 8urriah Siddbanta when taking Yijaya as 1 of the series* 

3<> With respect to the Tellingas, as their account is entirely Solar without any reference to 
the motion of Jupiter, the difTer^ nce is exactly that arising out of the Solar and Vriha$pati 
years expired. Hence if we divide the year of the Cali yug 4870 by 60, 

we have for quotient « - 81® 10' 

which subtracted frem - • 82 6 

loaves - - • 0 56 

which 56 years mark the number of expunged or Csha^a jears which have occurred since the 
beginning of the Cali yug, as will be shewn from other principles. 

From the foregoing considerations it follows, that the relative measure of time of the respective 
accounts is not to be deduced from the numerals of the years af the Chacra according to our 
list* but from the actual revolutions of the Planet as expounded at page 200, Example I, the forme? 
giving the foUo\Ying trroncous results, vi/. 

From the Surriah Siddhanta .. 82® 32'?-^ 0® \y 

Jyautistava - - 82 33 ^ i in i.t 

Tellinga - - ^ 81 22 J — ^ on 

H first Tiew might be supposed to be the correct ones. 


By the Sarriab Sid- 


By the Jyaudstavft. 


Arrording to the 
TelUiigas. 
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Of iht Cshaya or expunged year. 

Of the rxpurpffi^ I shall now proc<*ed to explain (he occasion of the Cshaya. or, expunged year of JupUor due 

jeiif aci’df du to 

theS-.isri;Ji Skiurao- £t certain periods, resulting from the theories of the Surriah Siddhanta and Jyautistava, that 
ti, \^ith t'.c cor/ec- 

tion of the r.k«. OErsi:>sioii b^-ing unknown to the Tellirgas. 

Surriah SidJharifa. 

We have seen at page 199, that the mean motion of Jupiter in Heliocentric Longitude 


accoriiing to the Surriah Siddhauta 

(corrected us the 

Tika 

directs), in 

a Solar 

365d i5il 31p 31Cj is 

» * 


r 

0’ 21' 

3^ 36*^ 

Multiply by 

- 




X 

Mean motion during 35 Solar 

years 

7^ 

1 

29 50 

6 0 

Add moilcn fer 

1 year 


1 

■- 1 

3 30 

Mi'an motion during CC Sclnr 

years 

7 

3 

0 J1 

9 36 


Here it will be perceived tliat daring the interval from So to do Sclar years, the degrees pass 

from to 30 ; and the signs fiom 1 to 3 ; and as the signs lepreseiit years of the Planet, it is 

clear that between 85 and 8G years the name of one of the Cbacra is to be omitted. 

In order to ascertain the pieclse peiiod in Solar timej multiply the duration of one Solar 

year 365 d 15'^ SV 31“ 

by X 86 

O ofdiys - - « - 31412 15 10 26 

And the duration of I of year (page 199; - 361 2 4 44^23293 

by 87 

'V’s sum of days . . 31410 0 52 8,26501 

O sum of do, . „ - . 31412 15 10 26 

Difference . 2 14 IS 17573499 

■which difference answers to 11' 9"' 36'^' of Longitude in degrees above found (vide Table XlII, 
page 16 of the Tables), 

It appears therefore, that 86 Solar years answer to 37' £d 11^ IS** 17^573499 See, of Jupiter^* 
time (the days, dandas, &c. expressed in Solar time.) and that 7‘’ 3’ 0“ 11' 9’ 3u'^ of hii motion in 
Longitude have a constant ratio to the period of recurrence of the expunged year. 

Let IJL’s Longitude at the end of the Solar year Cali yugam 4S71, computed by Table XT and 

XII be, with the number of Lis expired revolutions - - 410*" 7* 29* 43' 15^ 36* 

add 16 44 24 


You have 8 signs without a remTinder - 410 8 0 0 0 0 

Now 16' 4P 2r ^Table XIH) answer to So 21^ 27^^ 26^4027 of Solar time very nearly. 

It follows therefore, that a Cshaya or expunged year will be due ia the Solar year 4872 current 
when 3d 21'* 27^ 26" of the month Chaitram have expired. 
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To tlieSo’.ar year 4S71, add 86 years, the sum will be 4957 complete. 

To -yi’s Longitude abore fctind .... 410' 7’ 29* 43' 15’ 36* 

Add lor frj 3cUr jaaii (Table XI) . _ . _ 730 11 9 36 

■y.’s LoDfitud* at the tnd of 4357 . > . 417 10 29 54 25 12 

add 6 34 48 

A'ou hare 11 signs '\ithcut a retna'nder . 417 11 0 0 0 0 

But by Tal>lc Xill, 5‘ 34 43’ answer to Id 7’ 9’ 8", 8009, theiefore the expunged year was 
due in the Solar year 4958 current, when Id 7' 9’ 8' of the month Chaitram bad expired. 


y- i>, d. p. c. 


Hence, as the 2dCshaja was due in 

4958 

1 

7 9 8 S009 



(365 

la 3] 31) 




4957 

306 

22 4 39,3009 



And the 1st in - » 

4872 

3 

21 27 26,4027 




85 

363 

1 13 13,3982, 

which reduced into Jupiter’s 


time by Table XVII, page 18, will be 






So’.ir. 



Of Jupiter, 


Period oftheC^haya. 

A’, 



y. D. d. p. 

c. 

85y 363 d Id 13p 

Column 2, *80 



80 337 55 42 

21,2415 

13c,398i, 

5 . 

• 


5 21 7 13 

53.S274 





4- 363 1 13 

13^3932 





2) 722 4 9 

28,4672 


One year of Jupiter, page 199 ... 

- 


(301 2 4 

44,2330) 


Sam of 1^’s years - • , 


-- 

87 0 0 0 

0 



Therefore 85^ 3()3d 13^ 13\SQS2 See, of Solar time, answer precisely to 87 years of Jupiter’s, 

and the former quantity marks in Solar (itne the period when one of Jupiter’s years is to be 
expunged. Tliis Is the quantity which gOTcrns Table XVIII, page 20, where the Epoch of e;ery 
Cshaffa due since the beginning of the Cali yug is exhibited. (^) 

It nee.d hardly be hinted that the Equation 16" 44" 24'^ added to the process for the year 4571, 
and 5' 34' 48^ for the year 4957, when added together amount to 11"^ 9" 36'"^ the common excess 
of 'U’s Longdude over 3 signs in 86 Solar years, as has been shewn at page 206. 

In the preceding Examples, as the degrees of T^’s Longitude did not amount to a whole sign 
when the Solar year began, the Cshajja was due in the beginniug of the following Solar year ; but 
if vre continue as before for the next period, viz, 

K. s. • ' ^ » 

Revolution and Longitude A. C. 4957 - .. 417 10 29 54 25 12 

86 . . 730119 3S 

5043 . 425 2 0 5 34 48 

(*) The mean difference use! in that Tabic is 85y 363 I 13 13,3989, differing froia the above 10 I 53 . 
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As the minutes, seconds and tlilrds exceed a complete sign (whereas the same quantity was 
xv&;iting from it in the preceding-Example)^ it shews that the C^hcjja was due before the end of the 
Solar year 5043 : and tho.t the interval of time wanting to reach It, is that which answers to 5' 34' 
4S"h V?:. 70 9p Sv.cOO^: so that the precise Solar Epoch is A. C. 5043y 354© Sd SOp 22Cjl991. 

By help of theic observatioos, the construction and use of the Tables from XI toXVlII may 
be easily understood and demonstrated. 

"i shall now turn to the consideration of tbe periods of (lie expunged years of the Cimera 
according-to the J;yaiUcsiava account, the theory of which is rather mere intricate than that of 
the forogr.lng st^le. 


^Vf the expunged ^ car accordi?ig to the Rule ff the Ji/aututuva, 


Periods of Jopltf'r 
acci/ Tiling to the 
Ttna Sidtlhar.ta 
4:^706^S revolutions 
in a Mi,ha vug. 


Jiipifri's year 
355 49 29,95255 in 
Faura, and 3G1 1 
21,6519 4 in mean 
Solar Syderoal time, 
for which see Table 
XVI, page 18. 


We have already observed (page 202) that the Jyautistara follows the periods of the Aria 
Siddhanta, which assigns 4370G88 revel utiens of Jupiler in a INlaha yng, or 4320000 mean 
Solar Sidereal years, the duration of each being 565 d 15^ 31Pj25. It appears, however, that the 
author of the rule has occasionally warped these quantities, so as to muhe them fit nis system, 
which represents the durntlon of one year of % to be equal to and which fraction serves to 

express the different. circumstances of the Problem. 

From what precedes, Jupiter’s year is | z- 0> 11^ 23^ 49^1 20P, 95255, 5:c. or 355o 
49 J 29 i),953 &c. expressed In Sain^a time of SCO days in the year. 

In order to have the same expressed in Solar Sydercal time, say, as 360o : to 365® 15^ 5lP,25, 
so is 355 49 29,95255, &c, to 361^ 1*1 21^50496, which is the duration of the Vrihaspati year 
according to the Aria Siddhanta. 

It will be shewn however, presently, that the Jyautistava takes the Vrihaspati year nearer to 
S:>jD 49a 3OP34I8CO4, &c, of Saura time, the difference being 0p,46G050, and that in one of its 
Equailon?. it retrenches 2P, 03239, &c. from the duration of the same, for no-other purpose, that 
I could discover, than to fit the theory to the rule. 


Of tbe occacion of 
the C shay a. 


Vse Tahir XTV, 
page It), 


Of the occ« 52 on of the Csliaya year. 

Let the circumstances of the Vrihaspati year concurring with A. C. 4858 or 1679 Saca, be 

.... 1679 X 25 -C- 4291 1854 ^ 1679-^21 _ 20 

computed; there will be ’ — 21 and _ 28 

The 1st term reduced into Saura time will give 21 years, !!“ 25o 58*1,4, by which quantity (it 
that period) the Vrihaspati had advanced before the Solar time, and the last member of the rule 
shews that 28 cycles and 20 years bad elapsed since tbe Epoch. V/Jaj/a was therefore, the last 


expired year, being the 20th of the Chacra, and S-urvofit the 21st, the current one, of which the 
abovf number of Saura months and days had expired on the 1st Chaitram (Bengal \ aisaciia), or 
the beginning of the Solar year lOSO. 
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Compute now for the ensuing j^ear Cali yug 4859, or 1680 Saca, 


16S0 X 1 I6S50 4- 

rz 22 ~ and — -rr 

iri»j laia Oi) 


. 9^ 09 

jl: — OQ rr 
6j- 


Here it will be perceived, that the first member has passed from 21 to 22 t-stt 
second from 28 Vuj numerators of the last fractions 20 and 22 shewing that in the 

space of one Solar year, one of the Chacra is to be passed orer : HencCj on (he beginning of the 
Solar year ICSl the last Vrihaspati year expired is not Sarvadhari the 22cl, but f irodhi the 23d. 

Again, as in the computation for 1679 the fraction of the 1st member was ^^759 which answered 
lo 1 li>'- 25» 58'^, 4 Siura time expired, there wanted only Ifl 56p for reaching the commencement 
of the next Chacra year Sarvadhari, 

But in the rule for 1680, the fraction of the 1st term was xtVt answering to 114 31 P, 2 Saura 
time already elapsed on the 1st Chaitram since the year Sarvadhari had ended. Hence the whole Cause of the Csliaja* 
©f the Chacra year Sarvadhari wiis during the Saca year 1630 current, on which 

account (like the Lunar Tidhis which begin and end in the same Solar day in the Chandra Maua) 
that year is expunged out of the Kalendar. 

In order to account for that circumstance, we shall consider generally the period of recurrence Illustration. . 


of the expunged year. 

For the periods of the Csha^u, 

It Is to be observed that, the only variable quantity of the lirst member of the rule is the nume- 
ral of the Solar year for which the time is computed, and as that quantity is always multiplied by 
£2, it follows that the first term increases yearly by if we raise this quantity by 86, (he 

£rstterm will increase by (80 X tItt) tHt years. 

Thui if we compute for the years Saca 572 and 658, we shall have for 86 Solar years 


1st. 

2d. 


57 -2 X 2?- 


1ST5 

65S X g-2 4- 4291 _ 


1291 0 , 572 4-9 41 

— - ^ 18^ -■ 5^- = ^ iio. 


17 60 S 4- 10 

IW-- ^ ^0 ~rr and — 

1 y t j 1 6 i j fao 

2d. (11" S" or) 10" 68^+^ 

lit, 9 41 


s 

■ ^ ^ 00, 


Difference 1 27 rij-jor 87^ rirv 

Therefore 86 Solar years answer to 87 of the rule^ and subtracting the fraction from 
both, w*e have 85 and 87 years, which however, must not bo taken to be exactly 87 years of 
the Planet, as shall be shewn presently. 


The fraction being converted iato time (Table XIV, page 16) will answer, together with T^penoif, S5 
the years, to 85y 356i> 444 OPjG, and this is one of the periods which will serve for finding the ^6 49^2^^^ 

Lpoch of any other expunged year, that of any one being given, Solar time. 

The other period requisite for the general resolution of the problem, is the time due to S3 of 



2(1 pprio^, 
or Od 
i. e. S5y 

tinie. 
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Jupiter’s years, ^rliuh being one less than tie preceding, may be obtained by subtracting from 

] ^75 ‘'o 1^’)3 

*5 tl,e integer the annual increase or This quantity subtracted from the first 

57d 3t)p 

ia^bUtlt period, tiz. 85 = S5 --i^r , «>!' gi^e the period sought ; and the fraction -—answer, 

ing to 67" 3(3", Mill be in Sanra Uine S5-y Od 57J Sdp precisely according to the ruU, (*) 

Rcsoliillon of (he Epochs, 

By means ef the two periods above determined, the recurrence of tlie expunged year may be 
found with precision according to the Jyautistava account. 

Kxampls. 


Let the given Epoch be that calculated at page 20P, by means of the }’ear Sfica 572, where 
the fraction of the Ist member being zero, shews that the commencement of the Solar and Vrihas. 


pati jears were simultaneous. We shall have the following series. 


I" + 85 + 

i 2X85 ^ = 572 + 170 + 

572 +< 

I 3XS54-2X — =r 572 + 255 + 
|^4X85+3X = 579 + 340 + 


tP58 

1^570 

lg5S-4^5 

1^75 

JSta 

155S4-15 

ib?3 


Y. 

1858 

1875 

V. 

572 

D. 

0 

d. 

0 

P. 

0 

657 

657 

3jG 

41 

9,6 

=3 742 

186:1 

1875 

742 

S57 

41 

45,6 

= 827 

1868 

1875 

=: 827 

00 

39 

21,6 

=i; 012 

1873 

1875 

= 912 

359 

36 

57,6 


Saura time, 


where the 1st period (of 87 Chacra years) has lint been added to the Epoch A. S. 572, and 
then the (of 86 C. years) added in succession so long as the fraction docs cot exceed unity 

or ’ ^ 5 

i j ra - 
in the present case the fraction amounting in A. S, 912, to cannot evidently be increased 


by without exceeding unity, as was the case at the preceding periods : Hence, the last 

resolution A, S. 912 jfyf becomes a new Epoch, to which the fir^t equation is again to be 
applied • the remainder of the fraction to unity being y/yr* 


(*) That these periods of Jupiter’s revolutions arc only true^ relatively to the Rule, will appear from multiply, 
ing his year according to the Aria Siddhaola (above determined) by 86 and 87. 

'^r.c.rx AQA nfcnt- V/ — S5y Oo Sbd 5Jp.919J0, &c. > ^ 

3o5d 49d 29p,9525o X ^ 8a 330 40 25,87185, &c. ) ^aura time. 


N. B. In the following V.xamplei^I have preserved the 5awra io prefereaee to the Solar time, because the fraction 
U Ctijily reducible to it by means of .Table XI V. 
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For the lucceedlng Epochs we have, therefore, 


I 55 + 

I 

912 170 + 

255 + 
S40 + 


T, Y. D, d. p. 


Epoch 912 

1^:73 

== 912 

359 

36 

1 ^ 

57,6 

„ 998 

1855 

== 99S 

Is i5 

356 

21 

7,2 

195S4-5-i-IST3 

,«73 - 1083 

1-^5 = 10S3 

357 

18 

43,2 

1858+ 10+1873 
—..75 - 1168 

= 1108 

Is ID 

358 

16 

19,2 

1S58+15+I873 
- — = 1258 

= 1-63 

359 

13 

55,2 


Saura time. 


where the period for the year Sara 99S has been found by adding 912 yItI 

equation (page 210) = 912+S5-fl4-|-J-)-| = 998 and the subsequent ones by adding 

$5 for each interval to 912 

Here again the last fraction warns us that the series can be carried no further, the remainder 
to uniiy being and the periodical increase being y/ty- Therefore a new Epoch must again 
be determined by adding 85^ Y to 125S Y^fy, as we have done in the preceding case. 

And thus the periods, when a Chacra year is to be expunged, may be calculated ad infinitum 
without the least error, 

N. B — The series of Epochs the difference of which is 86 Chacra years, and which in the 
two preceding Examples extend only to four j may in some casei amount to Jive; which eircum. 
stance depends on the fi action approaching sooner or later to unity. Thus if the foregoing 
periods be carried on, by the same rule, the 4th period from the last Epoch will be 1594 Yfyr 
and the fraction admitting of a farther increase by y 8 ^ 7 'T ^’ithout reaching unity, the next will 
be 1679 wanting only yttt therefore occasioning a new Epoch, 

General Observations, 

As it has been customary from time immemorial in Southern India, to annex the name of the 
Vrihaspati year to all dates expressed in Luni-solar time, and as the Jyautistava rule which ifi 
followed in some countries gives Epochs for expunged years greatly different from those of the 
Suniah Siddhanta, I have taken some pains to investigate the mechanical operation of the rule 
of the former with a view to establish the difference of their Epochs, and this will be found in 
Table XIX, p. 23, where the Epoch of every expunged year according to the two Styles, has been 
computed since the Epoch of Salivahana, beyond which the Jyautistava account does not ascend. 

Table XIX, page 23, shews that whereas in the year of the Cali yug 3239, or Saca 60, the 
Jyautistava account placed the Cshaya /rco years later than the Surriah Siddhanta, in the present 
time, on the contrary (1G79 Saca) it falls 13 years earlier. 

For the yean of the Chacra according to the Tellingas relatively to those of the Sastra’s style, 
lee page 205, where it is shewn that in' the 4870th of the Cali yug the former was slower by 56 


Concurrence of the 
Siddhanta and Jy- 
aiuistava Chacra 
years. 


Conrurrcrce of the 
Siddhanta and Tel* 
Jjijga Chacra years. 
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year?, tlie number of expunged years since the corameocement of the yug, an equation unknown 
to the i cliingas. 

On the concurrence ef the Vrihaspatl and Christian years, 

Concttrrev.ee of the Lastly, with rosard to the concurrence of the Christian years 'vvith those of the Chacra, although 

Vrihasp;.ti ard 

Chribiian we have been compelled for the sake of arrangement to annex the numeral of the Christian year 

which coincides most with the Hindu Solar years, to the beginning of which the time elapsed of 
the Vrihasputi year is referred, yet it is suHicienily obvious from what has been stated in the fiist 
part of this article, that It may be very near ending when the former is about to commence ; in 
which case there would be so much of the Vrihaspati year elapsed on the Christian date on which 
the Hindu Solar year begins (which for a long time past has been in the month of March, Julian 
that the said Chacra jear would more propeily be coupled with the preceding Christian 
3 ear than the former. 

Thus on the 1st Chaitram of the Solar year 4871 from the Cali yug current, there remained, 
according to the rule of the Surrlah Siddhanta, only 7 days to run of the Chacra year Vicari 
(362^ 2’ — 353** 17^)- — but the said Solar year began on the 9th April 17G9 ; therefore the greatest 
part of Vicari from its beginning elapsed in A. D. 1768. But the custom has always been to 
couple the name of the Vrihaspati year, at whatever period it may begin, with that of the Solar 
years from whose commencement that of the former is deduced. Now as A. D. 17G9 Is considered 
mainly to coincide with A. Cal. 4871 current (4870 ending in the said Chri^>tian year), so is 
Vicari, the Chacra year under consideration, coupled with 1709; and thus Mr. Davis has found 
that the year of Christ 1784 corresponded with Anauda and Raeshasa the 48th and 49th years 
of the Chacra (*); but this double notation w’ould be attended with so much inconvtniency, that 
I have seen it used no where. 

On the Vrihaspati Cycle of twelve years, 

On the Vrihaspati the Cycle of sixty are contained 5 Cyeles of twelve years, each supposed equal to one year 

Cjclc of 12 Planet. I only mention this Cycle because I found it mentioned in some books, but I 

know of no nation or tribe that reckons time after that account. 

The names of the five Cycles, or Vugas, are as follows : 


1. 

Namrs, 

Sumvatsara 


Presided by 
Agni. 

2. 

Parivatsara 

• 

Area. 

3. 

Iduvatsara 

• 

Chandra. 

4. 

Anuvatsara 

- 

Brahma. 

6 . 

Udravatsara 

* 

Siva. 


(♦) Asiatic Hesearckes, V«l. Ill, p. 215. 
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The name of each year is determined from the Nacsliafra In which Viihaspati iiscs and sets 
heliacally ; and they follow in the order of the Lunar months. 

The years beginning with the month Garlic commences with the Xaeshatra Criiica^ and to 
each year there appertains two Naeshatras, except the oth, lltii, and 12tli ycars^ to each of which 
belongs three Naeshatras. These are arranged in the following order : 



Itlonths 

bc^iuiiing \cars. 

Nacfhatras, 


1 Months 1 

heginainj Ncars. 

Nacsliatras. 

1 

Cartic 

Critica, Rohini 

7 

Vaisacha 

V^isac'IifJ, Anuradiul 

2 

Agrahayan 

Mrigfislras, A^rdra 

S 

J^aibhta j 

J)cst’Iia, Mula 

5 

Paushia 

Punarvasu, Puslila 

9 

Ashar | 

P. A'shid’ha, Ut. A''shad’hl 

4 

M agha 

Aslesha, Magha 

10 

Sravana i 

Sjavana, Dhaiiish'ta 

6 

1 P'hadguna 

r P. Phalgnni, Ut, Phal- 
1 gu:-ii, and Ilasta 

n 

Bhadrapada 

fSatabhisha, P. Bhadrapuda, 
J Ut. Bhadrapada 

6 

Chaitra 

Chitra, Swati 

12 

A^swina 

Revati, A'swini, Bharani, 


It may be remarked that in the foregoing arrangement Cartic is placed the first in the Cycle 
of 12. It may therefore be inferred, that there was a time when the Hindu Solar year, as w'cll as 
the Vrihaspatt Cycle of 12 , began with the Sun’s entrance in, or near the Naeshatra Critica, 

It follows also from this, that the first year of the Cycle of GO, begins in the Lunar month 
Cartic. But the Southern Indians, if they ever did, have long since ceastd to attend to the 
months of the Chacia year. 

The lables, from the Xlrh (page lb) totheXlXth (page 23 of the Tables) M'cre constructed for T..hlo« for ro 
the purpose of abridging all the operations disclosed in the preceding pages : which, independently Cuuera." 
of their being very tedious from the constant reduction of one sort of time to another, or degrees 
into time, expose the computer to frequent mistakes. It is to be remembered that the Tubhs 
which refer to the Surriah Siddhanta take the Solar year to be SG5 d 15** 31’ 3L,24 and those 
which refer to the Alia Siddlianta 365* 15^ ST 15^. — And furthermore, that the duration of 
Jupiter’s year according to the former is 361“* 2“ 4’ 44'’, 2 See, and to the latter 301** 1“ 21’ 39'’,! 

&c. in mean Solar Sydereal time, as has been shewn in the course of this JMemoir, 

There will be found annexed to Table XVII I (page 20 and following) a variety of Examples 
of the application of all the rest, which supersedes the necessity of adding any thing here on the 
subject of these Tables, i^^) 

POSTSCRIPT. 

From the preceding investigation wc derive a Hale, which w'ill be found very convenient for 
finding the Chacra year answ'ering to any proposed Chii4lan or Hindu Solar }'oar. 

(») The naracs and nuaaerals of the years of the Chacra -^ill be found in the General Solar Table at the end of 
the volume. 


1 lue 
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Sho.t Hiilf for eli- 
oiii. g Vri!i:.s-p;iti 
^ v* ir, <.i u it-. I 
j*i C'^cic of G'J. 


r* crept. 


l^l^ECEPT. 

It the Chi'istKin vcrir lo opened, find the corresponding one of the Call yug bj adding 
•• 3101 thereto, the sun: will be the last year expired of the same. 

riiide tlie expired years «f the Cali vug by S6 ; add the quotient to the dividend ; divide 
again the sum hv GO, the quotient will give the number of Cycles expired, and to the remainder, 
if the proposed year be less than 31 from the last expunged year of the Chacra rfound in Table 
XVIir, add ^3, and if it falls in the oo remaining years of the Cycle of 85, add 27, and the 
sum will be the numeral of the year current of the Chacra, 


Examfee 1. 

Let A, D. 1500, answering to A. C. 4701 complete, be proposed. 


Exainple#. 


13 V Table XVIII we hud that the last expunged )ear fell on D. lidS 
*' IGOO 


Year of the Cycle of Sj yean 


1'.’ 

2o 

86)4701(51 

4701 

401 

54 

57 

60)4756(79 


555 


15 


23 


43 Saumya, 


litre we hare added 2^, because the proposed year was the second of the Cycle of 85 years^ 


Example 2, 

Let A. D. 1824, answ^ering to the 4925th j ear nf tlie Call yug complete, be proposed. 

By the Table XVIII the last expunged year of the Chacra fell on A. D. 1770 

1824 


Year of the Cycle of 85 years 
12 

86)4925(57 

623 


2o 

4925 

57 


23 


eO)4982(8S 

182 


2 

27 


54 


29 Manmatdia. 

Here wc added 27, because the proposed year exceeded the 31st of the Cjcle of 86 yean. 
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Example 3, 

Lot A. D. 0, answering to the 3101st of the Cali yug complete^ be proposed. 

By Table XVIII the last expungfd year of the Chacra full on A. A, C, Z6^ which marks the 
rank of the proposed year ia the C) cle oi 80 years. 

lo 

80)3101(30 Slot 

SO 

3 00)3137 52 

^ 137' 

17 

e7 

4 I Sadharana. 

Hero again we added only 27, because the year proposed was the 36th of the Cycle of 85 yearsj 
exceeding 31. 

The rta^on of this operation imy be o^[)lained as follows ; 


As ttiu pai ts or fractions of years arc neglected in the short Ruloj the expunged years resulting 
from tne same do not coincide with those of the Sastra rule 5 although both be governed by the 
(h c'f of oG years. 


lOL 


85 


4001 

56 


60)^'57CGd yoars. 
157 


27 


4 


For instance, let the Christian year 1800 answering to 4901 of the Cali 
yug complete, tlie remainder 85, after division by 86, shews that the quo. 
tient 56 will increase by one on the next Solar year; and therefore, that a 
Chacra year will be expunged. 

But by Table XVIII we find that the last expunged year of the Chacra 

according to the Sastra, falls on A, D. 1770 

1801 

31 


that I:: to ?ay, 31 years before. 


So that V" Oi 
SC) 1001 57 

o 

-H 

* 0 

4002 

67 

60)1059,82 

150 ' 

39 

27 

G 


then the results by the Sastra, preceded. that^oHhe'sliort Rules by one year, 

lint as in 1801, or 4902 of the Cali yug complete, the quotient after division 
by 86, increased by and'as there w as zero for remainder, it follow s that the 
remainder after division hy 60, increased by tzvo ; and therefore, one year of the 
Chacra must be expunged ; that is, the numeral in the series will be increased by 
one ; so that from the said year, to the end of the Cycle of 8G years (55) the resultsi 
of both Rules will agree* 
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Haring thas found the manner of expounding quickly the year of the Chacra, from that of the 
Cali yug according: to the precepts of the Surriah Siddhanta, Tre may easily deduce that which 
h elicited by the Jyautistara rule by a comparison of Tables XVIII and XIX. 


END OF THE THIRD MEMOIR. 


FOURTH MEMOIR 


ON THE 

LUNAR YEAR 

OF THE 

MAHOMMEDANS. 

Written in A. D. 1814 ; Revised in 1823 , 
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MEMOIR 

On the Lunar year of the Mahommedans and on the /Era called Hejira. 


a sul'^jectso fully explored as that of the Lunar year used throughout Islaaralsm for the 
purposes of civil life, iiid.pcudently of all sects and geographical pobilicns, it »ould be Tain ta 
p/Ctend to offer any thing new ; the occasion of tills paper could therefore only arise from particular 
circumstances. Thus being lately engaged in a research which required the knowledge of the 
Christian dates concurring with those of the Hejira, and not having been able to procure any 
Treatise or Tables that could give me assistance, I prepared the Elements of the present Note 
for my own use, but M ithout the least intention of communicating it to the public. Being lent, 
however, to a learned friend who, like myself, wanted access to the Mahomniedan Kalendar, 
the original tract, (which contained only a few practical rules for findin.^ the conjunctions on 


which the beginnings of the Civil years and months of the Ibjira, depend) acquired in his hviinU 
a public existence for which ic never \»as intended, and m consideration of this unexpected 
distinction, I was induced to give it subsequently its present form and extension: although, for 
reasons already stated, 1 foibore enteiing into the particulars of a theory which is familiar to 
every student in Chronology. 

When on the revival of the sciences in Europe, the Arabs were resorted to for the embers of 
that hallo fire which the Kalif 0:nar had extinguished, the works of Almamon 1 1)^ Alfragan QZ), 
Thebith-Ben. Chora (3), Albategni (4), Arzachel (5), Alhazens i^G), and others, drew the attention 
of all the votaries of science ; and evrn afterward, when its light began to dawn again on the 
West of PiUrope, the works of Ulug-Beg (7) proved a further and fertile source of information. 
It is universally admitted, that we owe to that successful appeal to the labours of the Arabian 
Astronomers, some of the most ingenious discoveries in modern Astronomj : but to rrap this 
harvest, it was indispensable to find means for reducing the observations which they had recorded 
according to their particular account of time, to the concurrent dates of the Christian Kalendar, 
and that work, which was not without considerable dilTicultics, was performrd by the most cele* 
br.ited Mathematicians of saccessive ages. Melancton, Christman, Bianchini, Siitllius, Gravius, 
F. Peteau, Riccioli, Vfolfiusaud others, have left nothing to atld to their researches, (r) What 
follows, is a short abstract of tlielr labours. 


A. D. ISOO. 


(1) San (o A nr *ri-nl- 
Ra'hid, asceiul*N'l the 
taron^ A. D. fcl4, 
(‘i?) bC'O. 

m s:^o. 

(M 

(:>) Jo?o. 

(0) n:jO. 

(7) I4:i0. 


(*) The bile Mr. Eliis. 

(t) Vi4e Cirnvnrs in on C'lri^ttnaii on- Airra-an ; F, Petean in his 7th Book Be 

Buctriiia Tci?s^)3rttm}” F, Riccioiib Rct«rin54 Caronalagy ; roi llu Eieoieiits of >;atbc:naLics of VVohiui, 



C0T;'".Gn 
lio) la 


r.p.ich <'f 
lo.a Jr.iy 


B) most 

A''tr>MU).f.r! s ijJi 

J aalii- \Ca,r* 


J-'porh referred (o 
• M‘.rr iiLtuuiito cf 
tiii-c. 


Evefy one* knows thatt!ie Epoch of Ilojira, or flight of Mahommed from Mocha to Medina, from 
\\L.Lh J.[ ..loslrrns reckon their LUIl year, was found to concur with Friday, the 10th July, A, D. 
C2^. — A cerlain sect of however, (of which were most of their Astronomers) reckoned 

it from the preceding day; L e. Thursday, the 15th of July of the same year] a circumstance not 
to be forgotten when reading their ancient authors, 

It was cstablithed that the first year of the was the 5335th of the Julian period ; — Solar 
C}cle‘23 — Lunar Cycle 15 — Cycle of Indlctioii 10 — and of the ^Lia cf Nabonassaar (the cuirent 
y«.ar of which began on the 21^t Maixh precodin-^) the 1 370th. 


Cornnon Liirar Sv" The Lunar year was found to consist of 354 days, 8" 4S^ 36", andtlie Lunar Synodical month of 
Arabs. ' 29 da;, s. 12’‘ 41' 3'h So that the Mahommedau year falls short of the Julian by 10 days, 21 ’ iF 

24" 'pjearly 11 days); from which it foliov\s iluii 12 Julian years are equal to 12 years, 130 days, 
14 16' 48" Mahommedan reckoning; and 12 Tropical >ear3 are equal to 12 years, 130 da; s, 
12' 1' 4S^ of the same* 


The Lenar 

iir.d day, be- 
gUti, iai!:ieiiiatc;i_y at' 

lor Sun iet. 


%Vilh these data there was no dilTicuUy for finding the concurring A‘=tronomical periods of botli 
styles : but this would not have been sulfici^nt for uiuit^rstandlug the Arabian authors, who hud 
recorded their o])3ervations according to the Civil KaUmdar used in their own time and couniry* 
And as the Arabs lisd made their Civil day, mouth and ;ear, begin in (he evening immediately 
alter San set, on tne cay after tue conjunction, when the hloon’s crescent began to be visible, it was 
found necessary to analyze the system on which their Kalendar had been established, and to 
understand how the mode of assigning the unequal duration of the Civil months, and of intercalaU 
ing the Civil years, which they had adopted, made each so to keep pace with the Moon’s Synodical 
revolutions, that the beginning of every month always followed the conjunction by the least 
time necessary for the IMoon to become again visible. This was the part of the problem which 
tried the skill of the European Astronomers ; but with which we have at present nothing to do j 
what follows, being perfectly sufficient for all practical purposes. 


Cycle: 

y till 3. 


of thirty 


The years of 1 2 I.u- 
r n jjHUuii', ai.J the 
1.5 ->2 j til 5 aliei-'iicly 
<3t aO an 5 .> ?. 

2 I'C 1.5': con- 

i' ' s iii JO U ly • 'U 
tie iuLcJ. alary 

ya-ns. 


The Arabs divide time into Cycles of 30 years, 19 of which are called common^ and consist of 
254 days, and 11 are called intercalary^ which are of 355 days. The latter, in the order of the 
Kjltr.dar, are the 2d ; Sth; 7th; lOth ; 13th; ISth; 18th; 21st; 24th ; 26th and 2Uth of the 
C) cle. 

4 he year of Ibjira is divided into 12 Kalendar monthi, which consist alternab ly of 30 and 2D 
days j excepting the last month, which in the intercalary years consists of 30 days. 

Ihe months are also composed of four weeks, and 1 or 2 days, which differ In nothing from 


on: s. 


(*) Vide observation, page 3:^ Infra* 
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The names of the months are as follows : 


Day*. Hayi. 


1 

Mahorum 

30 

8 

Shahaban 

29 

2 

Suffr, or Sepher 

29 

9 

Rhamadan ; or) 

Ramazan > 

SO 

3 

Rabuel-ATul 

30 




4 

Rabi-el-Aukeer, or Sanee 

29 

10 

Shawal 

29 





Zoolcada: ori 


6 

Giun,a<H ;or) ,,_Atu 1 

30 

11 

Zoolcavadah C 

30 

' 


Giumaasil > 



• ^ 


6 

j «;umadi : or> 

I 29 ■ 

12 

Zcoledgee ; ory 

29 
i or 


I UTuniaastl > 



Zoolcagiadah ) 

. 30 

7 

I llegcb, or Regihab 

1 30 





which last Kionth in intercalary years counts 30 days* 

The names of the days of the week are, 

Indian Names, Arabic Names, 


Etwar 

1 

Yoom-el-Ahad 

Sunday 

Peer 

2 

Yoom.eLThani 

Monday 

]M an gill 

3 

Yog m . el /r h ale th 

Tuesday 

Char Shumbol 

4 

Yoom-el- Arbaa 

Wednesday 

Junimah Rhaut 

i 5 

Yoom-eUKamis 

j Thursday 

J linn mail 

6 

1 Yoom-el. Dgiooma 

1 Friday 

AtuI Haftah 

7 

Yoom-el^Effabt 

1 Saturday 


Arabian Astronomers call the weekly day or fcria by which the year or month commences, the 
Character or Root of the said year or month ; so that in the Mahommedan Kalendar each year 
and month has its peculiar Root or Character, which serves to find their succession, as shall be 
explained hereafter* 

Thus much it was necessary to disclose of the construction of the Mahommedan Kalendar to 
render the third General Table, and those numbered L and LI, intelligible. The process for 
determining the root, nnd initial feria of every month and year (to begin from the evening of the 
15th July A. D. 622, and continue to any subsequent month and year) is fully explained at page 
1 of this Memoir, 


Exi»LANATiox and use of the Tables which refer to the Mahommedax year* 

Of the General Table III of this collection^ being the \st for this Memoir, 

This Table gives the beginning of every year of the Hejira from A. II. 1 to 13! 8 and the 
Christian concurrent years from A. D. 622 to 1900, according to the Gregorian and Julian styh s 
It differs from other Tables of the same kind (of which there are seveial) only in the arrano-ement 
of the years, which are here disposed according to their respective roots, or initial ferix i the 


The Arabic names 
of the days «f the 
week arc NUuierah • 
first, ^ecund, third, 
^iC. 


Knots of years and 
monihs. the day of 
the week on which 
each begins. 


Disposition of the 
General Table Hi. 
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B indic;itfs an In* 
tercalarj j^car, 

* that ths year is 

the last of the Cj cle 
of 30 } ears, 

Cancurrin^ years 
of the Cali y y? and 
lie\r noticed. 


How to ffnd the 
Christian year cor- 
respond in with any 
of the Hejira by 
Table 111, 


figures I, 2, 3, 4, 5, 6, and 7 in the transverse column at top, indicating that alF the years regis- 
tered under each respectively, begin on a Monday, Tuesday, &c. which roots are indispensable 
for finding the commencement of the 11 last months of the year, 1 hare preferred this arrange, 
ment to the more natural one of following the series of numbers, from local circumstances; and 
because it facilitates a reference to the beginning of Hindu years of all styles, which like those of the 
Ilfjira, are elicited by their initial feriae : so that in many cases their beginnings may be compared 
or verified by mere inspection. The inGonveniency resulting from the interruption of the series, 
which retards a little the finding of the year sought, is more than compensated by the advantage 
of avoiding the possibility of mistaking the roots ; for the initial feiia is known the instant the year 
is found. 

The letter B affixed to any particular year of Hejira, Indicates that it is one of the eleven 
intercalaries of the Cycle of SO years, and that it consists of 355 days. 

The asterisk * and stroke iz: above and below the same year, indicates that it is the last of the 
Cycle of 30 years, and that the intercalations begin anew from that period^ according to their 
permanent order. 

Each page contains a century of Christian years, and its number Is Indicated at the top of It. In 
the margin on each side is entered the first and last concurring years of the Hejira; of the ^ra 
Cali yugam, and from the birth of Salivahana, usually called Saca. 

In those particular cases where the Mahommedan year begins and ends in the same Christian 
year (or, which is the same thing, when two years of the Hejira begin in the same Christian ye^r), 
the commencement of both is inserted in the column of the root proper to one of the said two 
years; so that the other is out of its place; on which account its own character is affixed to it, 
and these years are repeated twice in the same page. Thus we find A. D. 1258 in the first and 
third column of the page containing the 13th century, because the roots of A. Hejira 655 and 657 
are 3 and 1, and that the beginning of both fell in the said year of Christ 1258. I have preferred 
repeating, to separating these years ; because the former method gives a warning which may pre- 
vent troublesome mistakes. 

From the year 1582, when the Gregorian style was introduced on the Continent of Europe, 
the notation is registered according to both styles, which was found necessary, because the 
new one only obtained in England in the years 1752. What remained of years to reach tho 
end of the 19th century, was not of sufficient consequence to alter again the form of the Table.- 
The commencements of the years of the Hejira continue therefore to be given till the end, accord- 
ing to old and new style. 

Example T. 

Thus if I want the Christian year concurring with that of the Hejira 271, Hook into that page of 
the General Table III, where 184 (the nearest below that year at the top of any page) is registered 
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»tT tlie ma!‘gin ; and finding tliat It falls in the 9th century and in the cdunin, the root of which ii 
2, I conclude that it concurs with A. D. 881 ; that the 1st Mahorum of that year tell on Yoom- 
el.Thani (Monday) the 29th June O. S. ; and lastly, as the notation of the Mahommedan year 
bears no B, that its last month Zouledgee, consists only of 29 days, the year being a common one. 

Example II. 

But if the Ghfistian year 1S^4 be proposed, and the beginning of the concurrent Mahommedan 
year be wanted, referring to the same Table where the 19th century is indicated, I Gndthegiren 
year to concur with A. H. 1240, under the root 5, which shews that it begins on a Thursday 
(Yoom-el-Karais), and as its notation bears a B, it is a sign that the year is an intercalary one, 
and therefore, that the last month, %ooledgee^ consists of 30 days. 

For finding the beginning of the intermediate months of the Mahommedan year, by help of the 
General Table III, it is supposed that the Dominical Letter is known. But although it be nofe 
expressed on its face, it may quickly be deduced from the European date and character wkiefer 
indicates the commencement of the year of Hejira. 

Example III. 

For as we hare found that the year of Hejira 1240 will begrn on the I4th of August J ulian 
and 2(3th Gregorian styles A. D. 1824, and as the root for that Mahommedan year was 5 (Yoom. 
el-Kamis, or Thursday), on referring to any Kalendar wherein the Dominical Letters arc inserted, 
and taking the 14th August to fall on a Thursday, we find, (counting three days therefrom) that 
the Sunday following corresponds to the Letter E, which is therefore the second Dominical I^etter 
of that Bissextile year, and F the first according to the Julian style. 

In the same manner the 26 th August falling on a Thursday, the Letter opposite to the next Sunday 
will be found to be C, the second, and D the first Dominical Letter according to the Gregorian style. 

But as it seldom happens that the beginning and end of the same year of the Hejira falls during the 
course of the Christian year in which it begins, the Dominical l^etter of the ensuing one is almost 
always required : but it is sufliciently known to be the preceding one in the order of the alphabet 
to that preTiously found, 

0/ Table L, being the second for iliis Memoir. 

As the General Table III only gives the root of the year and Mahorum, it was necessary to 
establish some means for obtaining that of the remaining months of any proposed year, from 
which the particular dates might ba deduced. 

For this purpose a Table was constructed by Gravius on the following principle. 

As the twelve months of the Lunar year are alternately of SO and 29 days, the latter begin and 
end on the same weekly day or feria ^ and the former end on the next to that on which they 
began. 


Howto find the year 
of Hejira corres- 
ponding to any 
Ciiristiati year by the 
same Table. 


Hiiw to find the Do- 
minical l«etter by 
means oft be General 
Table III. 


Construction of 
Table L. 


Its W3C. 


( ) 


Attention to the du- 
ration of Zo 
’jvheii ino >ear ii lii- 
terc.iL.rjf-. 


Thus when the month of MaJiornni^ which consists of 20 days, begins on the first fcrla (?un^ 
day) it ends on the 2J (Mondav ) ; Suffr^ which comes next, has only 29 days, and therefore begins 
and ends on the Sd feria (Tiitsdav); Rabi-eUAYul, having 30 days, begins on the 4th feria 
(W’ednesJay) and ends on the 5lh (Thursday ) ; and so on of the rest. 

The only particular attention required in this process, is to notice whether the year be a 
common or an intercalary one; because (as has been explained at page 220) in the latter case 
Zooledgee counting 30 days, ^nds on the feria next to that on which it began, whereas in common 
years it ends on the same. 

Ekamplf. 


How to Cnd thr he- 
gt«nin;j; «f every 
inontti m Lunar 
3 ear. 


‘Let it be required to find Iho beginning of erery month in (he year of Heiira 121^0. 

Referring to the General Table III, where A. 11. 121(5 stands at top In the margin, with 1240, 
we find that this }ear falls in tiie 19th century, and in the column whose root is which shews 
that it will begin on a Thursday ( Yoom-el-Kamis). The letter B, annexed to its notation, 
indicates also that it is an intercalary year, consisting of 355 days ; and tiicrefore, that the month 
of Zooledgee counts 30 days. 

Again, since the same Table informs us that the proposed y^ar begins on ^fbursday' the 14tli 
August 1824, Jw/zan si^le^ if we follow the process indicated at page 223, we find that the 
Dominical Letters for that Bissextile year are FE ; and for 1825 D, Julian style, or DC for 
1824 and B for 1825 Gregorian style. 

With these data we are to proceed as follows ; 

The character of the proposed year being 5 (Thursday), we turn to the column in Table L, 
the initial feria of which is 5 at top ; and in which we are to centinue for the remainder of the 
year of Hejira 12-10, 


2. For the month of Suffr. 

The root of this month, Table L, rs 7 ; i. e. Yoom.eUEfFabt (Saturday), 

To check this, if w^e count 30 days in the Kaiendar from 14th August, we find X3fh September 5 
which truly falls on a Saturday, 

3. Rabi-el-Ayul, 

Root 1, i, e. Yoom.cl-Ahad, Sunday; count 29 days from ISth September, and we have 12lh 
October, which also falls on a Sunday. 

4. Rabi-cl.Aukeer. 

Root 3, i. e, Yoom-el-Thaleth, Tuesday ; count 30 days from lS:h October, and w e have 11th 
November, and It also falls on a Tuesday, 

5. Giumaduel-Avul. 

Root 4, i. e, Yoom.el.Arbaa, Wednesday ; count 20 days from 11th November, and we havo 
10th December, Wednesday, 
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6 . Giumadi-el.Aukeer* 

Root 65 I. e. Yoom.oUDgioomfi, Friday ; count 30 days from 10th December, and obselre tbit' 
the Dominical Letter for 1825 becomes D, Julian style ; and we hare 9th January 1825, Friday, 

7. Regeb. 

Root 7, i, e. Yoom-el-EfTabt, Saturday ; count 29 days from 9th January, ind we haTc February- 
7thj Saturday, 

S. Shahaban, 

Root 2, 1. e. Yoom-el-Thani, Monday ; count SO days from 7th February, and we bare 9th 
March, Monday, 

9. Ramazan. 

Root 3, i. c, Yoom-el-Thalelh, Tuesday ; count 29 days from 9th Mirch, and we have Tth- 
April, Tuesday, 

10. Sliawal, 

Root 5, i. e. Yoom.el-Kainis, Thursday ; count 30 days from 7th April, and we hare 7th 
May, Thursday, 

11. Zoolcadc, 

Root C, i. e, Yoom-eUDgiooma, Friday ; count 29 days from the 7th May, and we hare 5th of 
June, Friday, 

12. Zooledgee or Zoolcagiadah. 

Root 1, i. e. Yoom-el-Ahad, Sunday ; count 30 days from 5th June, and we have 5th July^ 
Sunday. 

If we wish further to check this operation, say, 

To the 5th of July add 30 days (because the year of the Ilejira 1240 is an intercalary one, and 
Zooledge has therefore 30 days) and you have 4th August, which by the Julian Kalendar falls on 
a Tuesday, and therefore 3 should be the character for the ensuing Mahomtnedan year 1241. 
Referring to Table I, we find in fact that the said year began on the 4th of August, Julian style, 
and that it bears S for root; therefore, the operation has been well performed. 

For haying the concurrent beginniogs according to the Gregorian Kalendar, the process is 
exactly the same, excepting that a different Dominical Jjetter mast«be usedc 
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Thus employing DC, and B, instead of (he form»»r Lrf^r«, vre rhall hare^ 


1 

Mahorum A. H. 1210 

Yoom-el-Kamis 

Thursday 

26th August. 

2 

Suffr 

Yoc m . el - E iTab t 

Safer 'ay 

25(h September. 

5 * 

Ilabi-el-Avul 

Yoom-el-Ahad 

Sundt.y 

24th October. 

4 

1 Rabi.el-Aukrer 

Ycom-el-1 haleth 

Tcesday 

23d November. 

1 

5 

Giumadi-el-Avul 

Yoom-el-Aibaa 

Wed ruse! ay 

; 22d December. 

6 

Giumadi-el.Aukecr 

Yoom-el-Dgiooma 

Friday 

21‘,t J inuary. 

7 

Regcb 

Yoom-eUEfifabt 

Saturday 

ICtb February, 

8 1 

\ 

1 Slialiaban 

Yoom-cl-Thani 

Monday 

21st March. 

0 ! 

; Ramazan 

Yoom-e!-Thalt’th 

Tuesday 

19th April, 

10 

1 

Shawal 

Ycom-el-Kaniis 

Thursday 

lOth May. 

11 

Zoolcade 

Yooni-el-Dgiooma 

Friday 

i7th June. 

12 

Zooledgee 

I Yoorn-e!-Ahad 
and 

Sunday 

17th July, 

1 

, Mahorum A. H, 124li 

I Yoom -el -T haleth 

j Tuesday 

[ 16th August. 

I 


Thus it ^Tas that beginning fiom t!»e IGth July A. D. 625, of \^liich the corresponding \ ear of 
•ihe lUjira was 1 coinmcncln^^ and whose root was 6 (Yoom-i l-Dgiooma or Friday), tlie whole of 
the General Table III was constructed. It is easy to perceive Ikivv that Table may be prolonged 
at pleasure, to any assignable Epoch whatever. 

There remains now only to shew, how to deduce any particular date wlien the commencement 
of the months and year ha\e been determined. 

How to eTponnd This question presents no sort of diflTiculty; for let Yootn.eLThani, the 18th of Shawal, A. 
any particular date. 

IFjira 1240, be proposed. 

Having found in the preceding article, that the said month a; ill begin on the 19th May N. S, 
i824, add 18 days to that date, and you have Monday, the Gth of June at Sun set, Gregorian style. 

In the same manner, let the 15th of January 1825 O. S, be proposed, and its concurrent date 
in the Mahommedan Kalendar be wanted. 

Having found in the preceding article, that the ist Giumadi-el-Aohcer will fall on Fflday, 
the 9th of January O. S. 1825, subtract the same from 15 ; and the remainder 6, shews that the 
proposed date will fall on Yoont-el-Kamis, the 6th of Giumadi-el-Aukcer. 


Hnw to find the 
Htrdu S»lar year 
current on the begin- 
ning of any year of 
^thc Hejira. 


Of Table LT, being ike third of this Memoir. 

This Table serves to find by approximation the Hindu Solar year current on the beginning of 
any proposed year of the Ibjira, so that their juxta position may always be determined, excepting 
in a very few ca^es, which are so clearly indicated that there is no mistaking them (as will be 
seen her< after): but to compare VLny particular date, recourse must be had to tlie means which 
^erc disclosed in the Memoir on the Hindu Solar year, because the present Tables give only th« 
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c!bTrmenC(?nifnt 5 of Hindu year* concurrent uith Christian Secular years, Trhicli maik the limits of 
the intermedi'ite years of any centtiry in the scope of three dviys J ulian and four dajs Gregorian 
St} Ics. 

> The first division of Table LI exhibits the years of the with their beginnings according 

to E'lropcati expression, concurrent with Christian Secular years from A, D. 622 to J9CO. 

The second division gives the Hindu Solar years Cali yucam and Saca, rrith their cotnmnfl 
bngliming, according to European expression, and to the Julian or Gregorian Kalendar, both 
rtferrcd to the same Christian Secular years, which are expressed in the last column on the right. 

Now let it be proposed to determine by inspecticn what Solar year of the Cali yug or Saca^ 
commences or ends in the year of the Ht^jira 562 ? 

1*^ Refer to the General Table III in tliat page which lias A. Hejira 4Q5 at top in the margin | 
you find that 562 falls in the 12th century, on the Christian year 1166 Julian st\le, and that it 
begins on the 2Sih October of that year, 

2^; To 1160 Ftdd .0102; you have 426S the notation of the year Cnli yugam current, and 
from 426S subtract 3179, you have 1089 that of the year Saca, or from the birth of Salivahana. 

Now* reverting to Table LI we find (sec. 2) that the Hindu Solar year concurring with A. D, 

1100 began on the 23d of March of that year ; and that the Hindu year which concurs with 
A. D. 1200, bpgan cn the 24th of the same month ; therefore (preceding article) the year of the 
Cali yug 42 j 8, concurrent with A. D, 1166, cannot have begun before the 22d, or after the 25th 
of March of that year ; and as the General Table III gave the commencement of the proposed 
year of the Hejira on the 2S(Ji October foUorcing. it is manifest that it fell in A. Ca], 4268, and 
Saca 10S9, and therefore, that these Hindu Solar years commenced in Anno Hejira 561. 

In the present case, as the year of the Hejira proposed, began so late in the Christian year as 
the 2Sth October, and as the Hindu Solar years from A, D. 0 to 1900 commence somewhere In 
all the month of March, Julian style, there was no danger of mistaking the notation of the cones, 
ponding Solar years of the Cali yug and Saca, 

Bat if instead of A. 11. 5G2, which we have expounded, A. II. 1085 had been proposed, then 
extracting its notation and beginning according to European expression, out of the General 
Table III, wc find it to concur with A. D. 1674, and to fall on the 28th March, Julian, and 7tli 
April, Gregorian styles* 

Now Table LI shews that the Solar Hindu year which concurs with A. D, 1600, began on the 

27th March, Julian^ and Gth April, Gregorian styles. And that the Hindu year concurrent with 

A. D, 1700 began on the 28th March O. S. and 8th April N. S, Therefore, the Hindu year may 

^ An irre<lucihlc caia 

have commenced either on the same day, or tw^o days before, or two days after the proposed year Tabic*, 

of the Hejira ; so that its notation, viz. whether it should be 4S17 or 4816 Cali yugam, reroaiai 
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doubtful. This case- Is therefore Irrcsol able by the present Tables alone, and recourse ir^ust be 
bad to the Hindu rule for determining the beginning of the particular Solar year proposed. 

But these occasions are so rare, that between A. D. 1500 and 1900 they occur only four 
times, and in order to render exery resolution possible by help of the present paper, I hare cal. 
culatod the commencement of the Solar years of the Cali yug 4711, 4776, 4841 and 4906, oa 
which the irresoluble case recurs, which, according to European expression, ore as follows : 


Hindu years. 

Chris- 

tian 

years. 

Years of the Hejira, 

Beginning of concurrent 
Hindu SoUr years. 

Caliyug. 

Saca, 


j Old Style. 

New Style. | 

O. S. 

N. S. 

4711 

1532 

1609 

1018 

27th March 

0th April 

28tb March 

7th April 

4776 

1597 

1674 

1055 

28 th March 

7th April 

29th March 

8th April 

4841 

1668 

1739 

1152 

30th March 

10th April 

29th March 

9th April 

4906 

1727 

1804 

! 

1219 

Slst March 

12th April 

29th March 

10th April 


It will easily be concluded from this Table, that the lit Chaitram A. Cali yug 4711, falls on 
the 2d Mahoruni A. Hejira 1018. 


Ist Chaitram A, Cali yug 4776 — 2d Mahorum A. Il-jira 1055. 
1st Chaitram A, Cali yug 4841 — 29 th Zooledgee A. Hejira 1151. 


divfn tV.e year* of 
thcC.:li f>r 
how t ' ihat of 
OiC iirjira. 


1st Chaitram A. Cali yug 4906 — 2Sth Zooledgee A. Hejira 1218. 

The converse of this proposition is still of easier solution ; for suppose that the year of the Cali 
yug 4040, or 1761 Saca, be proposed, and that it was found to begin on the 11th April A. D. 
183S N. S. 


Then referring to the General Table III we find at once that its commencement fell on A, 
Hejira 1254, the beginning of which occurred on the 27th March N. S. But as that Mahom. 
Eicdan year lasts only until the Htii April following, it is manifest tliat the ccmmencement of A. 
Hejira 1255 will also fall in the same year Cali yugam 4940; but that from the 0th Mahorum 
the year of the Hejira 1255 will concur with A. Cali yug 4911, and Saca 1762. 

It will beobserved, that the irreducible case adverted to in the preceding article, docs not exist on 
this side of the question ; for as the feria beginning the Hindu Solaryear, and its date according to 
European expression, are supposed to be given by the proposition, the General Table III shews at 
once whether that date falls before, or after the commencement of the concurrent year of the Hejira. 
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NOTE I. 


On the jvxta ’position oj the beginnings of the Mahommedan Lunar and Hindu LunUsolar 


years. 


If the Chandra mana had not been subjected to Intercalations which hare no analogy to Mahommedan and 

Hindu Loni-solar 

those which are used in the Arabian Kalendar, there would have been no difficulty in comparing period* comxiared. 
dates proposed in these two accounts of time, the difference of their periods being so rery trifling, 
that for a great number of years it might have been neglected without inconveniency. Here 
follows a comparative view of the respective Lunar years and' months on which the operation 


M^ould depend. 


nitidu time 

of 60 guddias to a day, European time in hovrv. 



9. 

G. 

V. 

p. 

s. 

n. 

H. 

f 

» 

m 

Hindu Lunar year (Surriah Srddhanta) 

354 

22 

1 

23 

57 

354 

8 

48 

33 

34,8 

Arabic ... 

354 

22 

1 

50 

0 

354 

8 

48 

30 

0,0 

Difference, Arabic 


+ 


6 

3 




2 

25,^ 

Hintlu Lunar month do. 


31 

50 

G 

59 

29 

12 

44 

2 

47.6 

Arabic » . » 

29 

31 

50 

7 

30 

29 

12 

44 

3 

0,0 

Dffff^rtnce, Arabic 

+ 



31 





12,4 

Thus whilst the Arabian Synodical Cycle of 30 

years 

; consists of 

10G31 

0 

18 

0 

0 

The same number of Hindu Lunar years is 


- 


- 


10031 

0 

10 

47 

24 

The (lifferenre being in 30 years 

• 



- 




1 

12 

36 


But although the Hindus reaMy add or retrench nothing in their computations of Astronomical' 
periods, yet as the construction of their Civil Kalendar requires every two or three years the 


intercalation of the name of a month, whilst time follows its regular course, and as the Arabs 
only intercalate day*:^ all that can to done is, after computation of the same, to compare the 
Prathama Tidh/f which be:;in each Lunar month and year, with the dates of the Civil beginnings of 
some Mahommedan month nhirh fall nearest to them and which iierer differs more than a couple 
of days therefrom, but which wdil not recar as to names in a similar series, for reasons which 
it is unnecessary to rep'^at in tnls hlemoiT', 


The beginnings of 
the Alahonnn linn 
and Hindu Lani-so- 
lar monthi inav be 
cornp.ircd without 
any refereace to 
name^. 


The C'.’. II Arabic C}cie is thiis constructed. 

1^1 year? >''51 d?ns • ■ 6"r6il 

11 jenrs of 355 tiays • • « 

riumber of complete dfiyi « 1C651 
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Compulation of the 
juxta position ot the 
becfiuoiii^ of the first 
\ear of tl:e H'^jira, 
and ot the month 
lUridrapada of the 
i>u Hi -solar >ear 
37:^4 ot the Cali 


As for referring the Hindu Tidhis, or Lonusolar days of the Hindu year, to those of the 
Mahommedan Kalendar, it would be vain to attempt it by any mechanical process; a Tidhi being 
the space of time which is requisite for the Moon to moYC through 12* of her path, to or from 
the Sun, and consequcntlj beginning at no fixed instant of the day^r night. 

(Jomputatioji of the cfmjunciion ichkh preceded the beginning of the JEra of IlejirOy by the 
Vakiam, or Solar process, 

^Te haTe seen at Example V, page S8, of the Key to the Madhyama Saura mana, that the first 
Ciril day of the Hejira, according to vulgar account, viz. IGtIi July A. D. 622, fell on Friday the 
26th Audi of the 3724th year of the Cali vug : but that Hindu Solar date w'as deduced from the 
European one, and not computed on the principles of Indian Astronomy, which we shall do in the 
present Note ; and as independently of its peculiar interest, it presents a case where the Ahargana 
is less than a Vedam or 1600Q84 days, (hitherto not considered), I shall insert it at full length 
for the reader’s information. The computation will be referred to the supposed Meridian of 


Trivallore. 

The Aharganas resol red in the usual manner, or by Tables XLVIII and XLIX, will be 

Solar. Lunar. 

D. G. T. P. ry, G. V. p. 

1st Chaltram 5724 - - - 1369S55 65 12 30 30th Phalguna 3723 . 136£)854 2 41 51 
add o Solar mouthSj Tab. XLVIlii 93 5G 22 3 add4 L.unationSjTao, XLIX, 1 18 / —0 1 — 

1st Audi - - - 1359949 51 34 33 1359972[10 2 3 

4 - 21 + 1 

25th Audi commencing 1359973 51 34 33 I.unar AharL-ana - 1359973 

60 Solar Ahargana - 135Q9 19 

or 24th when the time wanting 

of Sun rise was . • 8 £5 27 24 

Dividing the respective Aharganas by 7, the Soota dinas will be, The Sun^ Thursday ; The 
A/oo;i, Wednesday; and the Dominical Letter being expounded by Tables V and VI, is C, giving 
Wednesday the l4th and Thursday the 15th July 622. 

For finding the Moon’s place we are therefore to compute her Druva, Chandra Vakiam^ DAar- 
mavanham^ and F'hala, by her Ahargana above found, which being only 1359973, shev\s that it 
bears not di>ision by a F edam. 


n. 

Vedam 1600984)1359973(0 

Ilaz. Gherica 12372)1359973(109 
12372 
122773 
111343 

Calanilam 3031)11425(3 
9093 

De r aram 24S )2 3 32(9 

2232 

Chandra Vakiam 100 


s • / # s • ' ' 

109 X 3 27 48 10 . - 2 0 30 10 

3X11 T' 31 3 - - 9 22 33 9 

9 X 0 27 44 6 - - 8 9 36 54 


8 2 40 13 

Equation of Vakiam 100, Table XXVI, 8 1 17 0 


J ’5 place uncorrected - - - 4 3 57 IS 
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Iq order to find the Moon*f true place^ compute that of the Sun at hu rUiof oil the lame dtfi 

25th Audi commencing : 

On the 1st Audi the Sun entered the Sign Carcata 23 the 4th of the Zodiac, He had therefore 
completed • • * - ■3’0*C/0' 

To which add for 24 days, - . - • - 

And as on his entrance into the new Sign there wanted of Sun rising 

8* 25’ 27% add the guddias as calas and viguddias as ricalas - -{* 8 25 

O’s Saura place on the 25th at Sun rise . - 3 24 8 25 

And his Equation by the Yoghiadi Table (XXVII, part 1) being — 

(”22' 4* 23' -j* 24 days complete, and 22^^ for 3* 25% we hare 1* 

8' + which subtract . • - - - — 10 22 

O’s Sputa Giaha or true place, 25th Audi . 3 22 59 3 

For the Moon’s place corrected, 

Having found the Sun’s place, we may now correct that of the Moon, as follows : 

s, • ' ' 

Displace unrorrected - « - - . 43 57 13 

By Table Xl^VII, we find the Desentara calas for the preceding 
month Auni II-- - - .. 4-70 

For the andravicalas (same Table) we find -j- 2, and tlieodd degrees, 
minutes and seconds of the 0’s apparent Longitude being 22* 59' o* 

Multiply by - - . X 2 

The 1st Equation will be - - - 45' 58" 6"" or say -f- 4<$ 

For the 2d Equation. As the Moon is more advanced than the Sun, 
from Tabk XXVI take her true motion for Chandra Vakiara 100, 8 44' 

And her mean motion being - - . 791 

DlfTerpnce - 53 

Now after division of the Ahargana by the three list Elements there 
were, among the rest, 9 Devarams, to each of which are due 32", which 
gives 9X32 ":z: 4'' 4S", to which multiplying by the difference 53' gives 4' 

14' 24", which because the l)’s/r«e is greater than her mean motion, add -4- 4 14 

D’s Sputa Graha, or apparent place, 25th Audi at Sun rise - . 4 4 9 13 

G’» do, - - do. present page - - . 3 22 59 25 





©and D’s apparent distance at do. 


11 9 48 
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For the Sun’s (rue motion. 

By the Yo^hladi Table ('XXVII, part 1) the Equation of the Sun’s motion for 8 days to come 

Gcyt 

on the 24th Audi complete^ is — 22 rr therefore for that olay it is ziz — 2' 45^ 

Which subtracted from • - • 60 

Gives the 0’s Sputa Gati, or true motion sought - 67 15 

For the relative motion. 

]) ’s Sputa Gati - . • - 844' 0' 

©"s do. do. - - - • 57 15 

RelatiTC motion - * . . 786 45 - 13* 6' 45^ 

For time due to distance, 

13* 6M5" : (one day) :: ITOMS' : 51^4’ 5V. 

And because at the time of Sun rising on the 25th Audi, the Moon’s apparent Longitude, 

was greater than that of the Sun, it shews that the conjunction was past, therefore subtracting the 

quantity above elicited from • 60^ 0’ 0^ 

51 4 51 

WebaTe the true time of conjunction, 24th Audi 3724 » 8 55 9 

The preceding result (tliough only an approximation) is perfectly sufiicient for our present 
purposes, and shews that according to the* Rules of Indian Astronomy, the conjunction which 
preceded the 1st Civil day of the ILjira fell some time in the morning of the 24th Audi A. Cal. 
3724, and therefore the Prathama Tidhi of the Lunar month Bhddrapada^ on the 25th, 
answering to Thursday the loth July A. D, 622, which is precisely the day referred to by 
roost A'rabian Astronomers as that which begins the Hejira. 

This coincidence may give lise to some speculations respecting the authority which was crigi. 
nally consulted when the Epoch of the Fl/ghl was determined. For at the time when the prophet 
unfurled the standard of the faith, the Arabs had certainly no Astronomy of their own. and 
probably none at all of others; and although he may have resolved on assuming the day of bis 
exile for the first of his new mra, the task, of fixing it permanently must have devolved on his 
successors. 

But the Alexandrian School and Library, were destroyed on the 2d Mahor:/m of the 2I?t year 
of the Hejira, a time too near the beginning of the revolution to suppose that it may have been 
previensly consulted on the construction of a new Kalendar. It is therefore more probable, that 
when in more settled times, Mahommed’s successors resolved on that measure, they may hjve 
had recourse to their Indian ncighbourf», who since the destruction of tlie Alexaudrlan School 
were the only nation in the East who cultivated the science*. 
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NOTE IL 

On J)r, Hutton^ s Rule for finding the year of the Hejira^ 

It is difficult to understand on nhat principles Dr. Hutton has established the Rule which 
he gives in his Mathematical Dictionary for finding the Christian year concurring with any pro. 
posed year of the Hejira ; it runs as follows : 

Reduce the given years of the Hejira into days by multiplying by 354^ divide the product 

by 365| and to the quotient add 622 years of the Hejira commenced.’’ 

[Mathem. Dictio. Vol. I, page 693* 

I fear that this rule is more remarkable for its brevity than for its accuracy (for the above 
passage contains the whole of the Rule). If it were sufficient to multiply the proposed years of the 
Hejiia bv 354 for obtaining the sum of days elapsed since its Epoch, what becomes, it may be 
asked, of the eleven intercalated days in the C}cle of SO years, which make the years on which 
they fall be of 355 days, and in the course of 90 years retard the beginning of the Civil year by 
S3 days ? Let us try (he merits of this rule by its results. 

Let it be proposed to find the Christian year concurring with A. Hejira 1215. 

Wehave 1215X55 1:=4S0H0 : and = 1177, + and lastly 1177+622=1799. 

Sc that following the letter of the precept A. H, 1215 would concur with A. D. 1799, which 
however, throughout Christendom and Isluamism is taken to be 1800; the 210 days which remain 
after division by S05| are iiisufficient to account for such a difference, although they would bring 
the epoch of coincidence about 7 months later (206“ I?*’ 8' 31'' being equal to that number of 
Lunar months), but these odd days end at no definite period ; and no notice is taken of them in 
the precept r We are therefore compelled to conclude, that the very learned and justly cele. 
brated author has only glanced at a subject which it did not enter into his views to investigate 
minutely, as may be inferred from the shortness of an article which, though intimately connected 
with Astronomy) was disposed of in twelve lines of his Dictionary, 
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POSTSCRIPT. 

Some time after the Kala Sankallta was committed to the press, Mr. Bentlej’s posthumou* 
work, entitled An Historical View of the Hindu Astronomy from the earliest dawn of that 
science, down to the present times” came to my hands, having just appeared for the first time 
in Madras, though published in Calcutta two years before. 

On a cursory perusal of that production, (which remained only a few days in my possession, 
and at a time when I was engaged in editing the present work), I congratulated myself ou having 
pursued an object totally different from that which Mr. Bentley had in view : For it was then too 
late to have benefited by Ins Instruction ; and in case of collision, with such unequal means and 
powers, I wrould have had cause to apprehend the judgment of the public on the issue. 

Fortunately for me, Bentley soared to the highest regions of investigation, w'hilst I was collect- 
ing tools for labour, and toiling in the lower walks of research. He strove to drive error from 
the seat of truth, whilst I was e;nployed in shewing how she ruled the population of the East, 
(luring many centuries of usurpation ; in fine, his object was philosophic, and mine merely one of 
practical expediency. Our works may therefore (with an inverse degree of applause and censure^ 
subsist together, and prove useful in their respective departments. 

It will be observed that the abolition of Sydereal Astronomy pronounced by the work alluded to, 
to have taken place from the Vlth century upwards, renders a great part of my speculations unavail- 
ing ; to which I shall reply that, although agreeing in substance to a doctrine which the scholiast has 
so ably supported, yet I do not go with him the whole length of believing that the use of Ancient or 
Tropical Astronomy, was so suddenly relinquished, and the Sydereal so readily adopted, as might 
bo inferred from the precise hlpoch which he assigns to that event (Alarch A. I). 539, page /3). It 
required nearly two centuries to drive the Aristotelean philosophy out of the Universities of 
1' urope, and arguing from analogy, it is not to be supposed that a people, of all others the most 
attached to its institution?, would have simultaneously adopted new theories, when the old ones 
vere still found to answer, (and were in reality bettor than the new), for no other purpose than 
“ to appear the most ancient nation in the universe (70) for, although I do not pretend to 
say that Mr. Bentley meant to convey absolutely such a notion, yet his text bears that construction. 

Before the Epoch referred to, the Sydereal Astronomy (certainly the most commodious of the 
tM-’o) must surely have llirown out soxflG roots in the minds of the learned men of those times, and 
have lurked, perhaps duiing several centuries in the public opinion. Some sect of philosophers 
must have taught it ; and some separate tribe or nation must have counted time by the same, before 
it became the general doctrine of India. And from the same considerations it may be believed 
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that Ancient Astronomy has left shoots which it most hayc taken time to extirpate. Nor can I 
believe that the Braminical power, (which rests entirely on opinion, great as it now is, and has 
been) can have proved so efficient as to have occasioned the sudden and total overthrow of the 
latter, in the same manner as Timur Long, and Nadir Shawr subsequently annihilated their public 
institutions. It is therefore highly probable, that Sydereal Astronomy began to be in repute, some 
hundreds of years before it openly superseded the Tropical one ; and as to the motive of its 
abolition, I cannot be persuaded that the specific purpose of any set of men, when effecting a 
change can have been to do awa^ their Ancient History (page 70). 

Some old documents ;^and particularly inscriptions) may therefore still be found bearing date* 
ia Sydereal account^ more ancifr*nt than the Epoch assigned to its legal admission, and to these 
my Tables will apply, 1 beg it, ho\f ever, to be understood, that I intend no review of Mr. Bentley’s 
valuable production, for which I have neither leisure, meaos, nor abilities ; most of his conclusions 
appear to me decisive, arul, more than all the rest, those which attack the unfathomable antiquities 
of the Hindus, But I did not wait for the appearance of the Historical to decide 

against them ; for although unacquainted with Bentley’s discoveries, I have long since been 
persuaded, and have declared it to be my opinion, that their periods and yugs were nothing else but 
mathematical contrivances, resting at one end on observations taken at the time when they were 
invented ; and at the other, on some Epoch so very remote, that the greatest possible error in the 
position of the Planets at the time referred to (which could never exceed 6 signs In Longitude*) 
must become alm{^t insensible in their annual revolutions, and unimportant until after a great 
number of years intervene, either before or after the time of invention. 

Tliere is something so obvious in this view of the subject, that U cannot be wondered at, if 
ijondey fancied (though erroneously) that the attacks made on his doctrines were designed for 
him, personally. Another motive, perhaps equally reprehensible, was I fear, the hidden cause of 
their having been so frequent and repeated. In France I can affirm, on the verbal and written 
assuiance of the late M. Delambre^ that Bailly’s doctrines never obtained any proselytes 
among men of real science ; and when on a particular occasion the celebrated La Place asked 
me (*) whether we Indian Gentlemen, and Members of the Asiatic Society, believed that any 
of the Indian periods were established on actual observations, on my assuring him of the 
contrary he eipressed much satisfaction, and replied that he was sure such a notion could never 
have been long entertained by any Suva?ii, 

But I fear the author of the “ Ilidorkal Ffca;” more justly ascribed the perseverance of some 
of his Clitics, to a bent towards infidelity, wlfich in some instances was hardly denied ; such 
W'as the prevalent philosophy at the close of tlie X\ llItU century# But as scepf iasni has npw 


(») At a meeting of the Board of Longitude in April lbl6. 
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succeeded to incredulity, and as th« rullns: waxim of the beginning of the XIXth, is that 
any thing way he truCj I have no doubt that the doctrines ccntuincd in that most profound 
•work that has hitherto appeared on Hindu Astn>noBiy, will meet with little or no oppositloa 
from any quarter ; at least from such as the auibor need hare cared for if he Lad lived to enjoy 
the success whicli I anticipate, 

"Whatever be the final opinion of the scientific world on the antiquity of Sydereal Astronomy, 
and the manner I hare applied it to the construction of the Hindu Kalendars (which was the 
only province I was desired to .investigate), I commit the present work to the judgment of the 
public with no sanguine expectation of success; but with a sincere desire that it may, (in iti 
measure) prove useful to Chronology. Should 1 be disappointed in that expectation, I shall be 
consoled by the recolhctlon of the amusement it has procured me during seveial years ; and the 
opinion it has enabled me to form of the skill and ingenuity of the Natives ©f India, which, 
though duly appreciated by many of their rulers, is not sutficiently known to the great mass of 
Europeans who live among them. 


END OF THE FOURTH MEMOIR. 
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APPENDIX r. 


Oii the 77-ianricr of computing the Ah arcana /or the begin^iing of the Solar ^ears^ and end' 
of the XaiiyiU solar years ^ cotinietl from the commencement of the Cali by means of 
the Tables^ from zekick the Strostidi digona and Sooha dina far either may easihj be' 
deduced. 


All the Rules given In Hindu boohs for the resolution of the Aharganay are very operbsfe, 
and consequently liable to mistakes In the computation. It will be found j however, that in the 
Indian process, that Element is unnecessarily wrapped up In mystery ; and that both the Solar 
and Luui-solar Aharganas may be obtained with perfect accuracy, by help of Tables which arc 
neither difficult to use, nor to understand, 

I shall first consider the Solar Table XLVTII, W'h’ch is divided into two parts, the first giving 
the Ahargana according to the Surriah^ and the second to the Aria Slddhantas. 

According to the former Sastra, the duration of the diurnal revolutions of the Stars In one year 
is . sec" 15“ 31' SP and 15S2‘2378^-8 — 4320G00, is the number of Bhumi savan 

(natural) days in a Maiiu yug; hence the Sclar Sydcrcal year, according to the Surriah Siddhanta 
is - 365" 15“ 31’ 31^ 24’, and this quantity is the constant ratio of the first part of 

the Table, 


In the same manner the diurnal revolutions of the Stars In one year according to the Aria Sid- 
dhunta i:} . 366" I5^ 31’ IS** ; and 1532237500 — 4320000 r- 1 577S17500", is the 

iiumb*^‘r of Bhund t-avan days in a Maha yug; consequently the Solar Sidereal year is 
3C5" 15= Sr 15% ^^hich is the constant ratio of the second part. 


Lastly, W'ehavo shewn at page 12, Ist Memoir, that because the year which opened the Call yug 
began 4“ 51^ 8' 45® ficm tho commencement of an entire week, the Hindus, with a view to reckon 
from a complete period, added a CAiepa of 2" 8= 51’ 15^ (complement to 7 days) to the Ahargana, 
which was the same thing as retrenching it from the Epoch itself. 

It is therefore always to be remembered, that with respect to the true Epoch of the Cali yug, 
there will be found that diS'erenco iu the Tabular resnitSo 


Table XLVni, 
part I, 

Namber of diurnal 
revolutions of the 
Stars ia oae year. 


Sftlnr Sydereal yeat 
Snrriah Siddhanta, 


Do, Aria Siddban* 

ia. 



( 240 ) 


Cihe^a or Equation 
to a cofl-i^jlete week. 


Date of the Cali 
3 u«:adiri Ifeth Febru- 
ary A. A G. 3101. 

By Lhe Tables 16 th 
February. 


Example 1, Ist part 
of FitWe XLYllX, 


For let the Christian date of the Yugadia, or first day of the Call yug, be sought ; procoetling as 
shewn at Example 5, page SC, with Table Vlj and at the Example in page 30j >vith Table Vill^ 
we shall find 

D, C. V, P. 

Initial Root A. A. C. 3101 ... . (‘■i 51 8 45 

Adu ... .. 8 51 15 

Root sought . . - « (5) 0 0 0 

Eiiday. 

And as the Dominical Letter for that year will be found to be Bj the Yugadia under consider- 
ation falls on the 18th February of the year before Christ 3101 current, whereas the Hindu 
Tabular date, gives only the- ICth. 

As the Jiindu Tables for finding the time of the Sun returning to the beginning of the Solar 
Zodiac, are affected by this Equation, it must be accounted for when calculating the Solar Ahar- 
gana; observing that, if computing frotn the Epoch the Cshepu becomes a Sodhj/am. or constant 
Equation to be subtracted from the aggregate sum of days, guddias, reckoned from the 

assumed Epoch as given in the Table. 

The preceding considerations will suffice for explaining the construction of the first and second 
parts of Table XLVIH ; we shall now give ^ome Examples pf their use, 

'Example I. 

10 Wanted the Solar Ahargana for the beginning of the Solar year 4D2-1 of the Cali yug> or 
4GS3 complete, answering to A. D. 18^3, according fo the Surriah Siddhanta. 


Y. 


n. 

c. 

V. 

p. 


Hy Table XLVllf, part 1, we hare for 4000 

• 

1401035 

1 

S3 

20 


900 

• 

328732 

52 

51 

0 


20 

* 

7305 

10 

30 

es 



- 

1095 

46 

34 

34 

12 



1798103 

51 

29 

22 

12 

Subtract Sodh yam 

_ 2 

8 

51 

15 

0 

1st 'Meihu masha T, or modern Faisachai 

and 



— 

— 

— 

Tamul Chaiiram^ Ahargana sought 

- 

1798166 

42 

38 

7 12 


And for the Soota dlna 7)1798iGCX2o68S 

with a remainder of 6 which counted frem Fridapj shew's that the Sooia dina or 
initial ferla falls on Thursday . 

Wanted the Ahargana for the 1st of the Solar month Vrischiza masha ; the modem 
Mdrgasiras ; and of the Tamul denomination, Cariiga. 

D. G. V, P. s, 

Ahargana, 1st Yaisaclia, above found • - J.7981G6 38 7 1S2 

Add collective number of days registered in the 

last column down to Cartiga - • 2116 48 13 18 39 

Ahargana, 1st Margasim j w’bich divide by 7)1798383 (30 51 25 51 

, remainder d and couuied as usual from 

Friday”) gives the Soota dlna on Thursday^ 
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There being rrot the diiTerence from wbat precedes in the manner of using the second part 
of Table XL VI I r, and all cases^ either accordiog to the Surriah or Aria SiddhantiSj being to be 
Tt solved piccibi'ly in the same munnerj I shall dispense with giving any more Eiamples for the 
Solar Ahargana, 

To fin d the LiniLsoIar Ahnrgnna hy means of Table XLIX, 

The construction of both parts of this Table^ is as simple as that of the preceding one. Its 
^hole theory rests on Vvliat follo^vs. 

According to the Suniali Stddhanta, there are 57753336 periodical revolutions of the Moon In 
a Main vug or 1577317325 natural day'^*. 11(1100 tin Aloon’s periodical month is 
or 27^ 23s 20"’^ 21 p 39^,77, See. (27^ S*> S' S'' 39'^,0 European time.) From the number of periodical 
rttolullons in a Maha vug, subtract the number of Solar da\5 in that period j or 57753336 — 
4320030, you have the number of Synodical revolutions in the same time, iz 53433336 ; and 
' or 291 31g 50 v 6p 59'^, 7 3 (29^ 12li 44' 2' 47 '',6 European time) is the duration of a 

mean Lunation, according to the Surriah Siddlunta; a mean Lunar } ear of 12 months is therefore 
equal to 351^1 22g Iv 23p 57s, 14 (354-d 8h 48' 33^ 48" European time) which is the constant 
r^tio of the first part of Table XLIX,- 

That of th« second part is deduced from the same principles, the only difference being that 
the Aria Siddhanta counts only 15779175200 natural days in a Maha yug. According to that 
authority the Moon’s periodical month Is therefore 27'* 19- 17" 58*^29“ &c, ; the Synodical 29^ 31^ 
50" 5' 40%21, and the Lunar year of 12 rnomhs 354* 22= 1" 2“,6 which is the constant ratio 

of the said second pcirt* 

Considering how v^ry intricate the process is for finding the Adigfih months and C shay a 
Tidhls by the Sastra rule I originally concluded that there could be ao simpler means for 
finding the Luni.solar Ahargana, and when from stress of labour I endeavoured to free my self 
by means of 'J'ables, from those perpetual rules of three which it imposes, a typographical 
error in Mr. Davis’ paper on the Astronomical computations of the Hindus (h), making the 
Lunar Synodical month 29"* 31* 50", 6 instead of 29* 31^ 50" <i'C. for a long time defeated my 

endeavours. But W’hen once I had discovered the erratum^ there was no further difficulty ia 
constructing my Table, which I subjected to the following test. 

We have seen in the article of mean intercalations^ Part III, Article 1 of the second ^Memoir, 
that the period of recurrence of an Adi^uh month was 2y IG^l 3g 55^ &c. and' I resolved 
the same bv means of the first part of Table XLIX, as follows : 

(*) Vide Key to the Siddiianta Ciias.dra Maor?, Part U, Article I, 

(f ) Asiatic Researches, vol. II, pi.e 2J?, i: iit:on, which teems v,\ih errata the mo^t fatal kind to 

th» true exposition, awil acquiiilion uf the cut r.wdohs wf Hindu A:>ti-oaoni^, fiom that othci*aise eb-rant pr<^^ 

lucUoii. 


For the Luai -sulai 
Abarjaua, Tabic 
XLIX. 


First part. 


Second part. 


Fpoc’js of inf/'rrri. 
laLiuus bj the l.thieS;, 
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Tht faiTK* by the 
Hind a rule* 


Find tboSolar Ahar- 
gann of the proposed 
Luni solar year for 
an iitdea. 


Manner of luini; the 

XabU. 



w. 

G, 


T. 

s. 

The mean Solnr S^doroal year bdng 

305 

15 

31 

31 

21 

And the Lunar year of li months 

354 

£2 

1 

23 

57,14 

The annual diffirrnce is 

10 

53 

SO 

7 

26, SG 

So that for one month of SO days the Kquatlon is 


54 

27 

30 

37,23 

And for one day of CO guddias 


1 

43 

55 

3,273 

rith these quantities we expound the period of intercalation 

1 r(‘fe 

rred to, we shall 1 


n. 

G, 

V. 

p. 

s. 

For *2 years 


47 

0 

14 

53,72 

,, 8 months 

7 

15 

40 

1 

57, FI 

,, Ifidaj^s • « 



2 

40 

2 ),07 


29 

SI 

42 

57 

11,53 

Which subtract from 1 mean Lunation • 

29 

31 

50 

6 

39.78 

Difference 



7 

9 

48,15 


tind for the time due to this difference say, as 1‘ 48’,S1 Cthe Equation for one daj), to 3GOO 
(Ihenumber of >iguc]dias in aday of COguddias'; so 7’, I 5 Irc. (the difference to a mean Syno- 
dical month), to 3= 65’, 8 &c. which, Mith the abere quantities, giae? the time due to the inter- 
calation of one mean Lunar moitih, 2y Sai 16d 3g 55v,8 &c. rery iieaily the same as was found 
by tlic Hindu rule referred to. 

Haring premised thus much, I shall give the following Precept and Example, 

pRtCEPT, 

1'.' Find the Solnr Ahargana for the proposed year of the Cali yug, which will serve as an 
Iiide^ for finding the Luni.solar one, 

2o Take out of the two first columns of Table XLIX, part 1, the quantities answering to as 

many lunar years of 12 months as there are Solar ones proposed, and add them together ; the rest ' 
of the opciation will serve to find the intercalations. 

Subtract the sum of days, &c. so obtained (r<'glectlng the fraction) from the sum of days 
of the Solar Ahargana, and takeout of Table XLIX the quantity neanst to the remainder^ 
which write both under the Lunar sum and the remainder of the Solar Aiargana, of whicli 
take again (he difference; follow the same process as before until the last remainder under the 
Solar Ahargana be less than a mean Lunation, which In that case neglect. 

4* Cast up all the Lunar periods so obtained, and the sum will be the LunLsolar Ahar^rana 
sought, 

N, B. This process has the adrantage that in no case whatever the Luni.solar, can exceed the 
v.olar ^ihuf gana^ which is not the case in the Sastra rule, and that it shews at once the number 

intercalary months whiihhare been introduced in any proposed interval. The Trecept applies 
equally to part 1 and 2 of Table XLIX, 
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Example II. 

Wanted the Luni.solar Aliar^ar.ti for the end of the year cf the Cali j vg 4013^ I, 

TT^:le XLIX5 part 1, column 2 
of In ^ha S«dar 

j\ K u tx^ n a fo u v d !' '/ ' I 4 b ! e 
XJ.VMI - 1799165 


Rule, 


O) 

( 2 ) 

(3) 

(0 


1714549 

53617 

351o’5 

181S1 

)77ii 

463 
55 1 

1C9 

S3 


Intercalations, 


Y, 

D, 

G. 

T. 

p. 

s. 

in 2 . 4( 00 . 

141740S 

33 

IG 

49 

20 

9(;o . 

S1S9S0 

20 

59 

37 

6 

20 - 

7087 

20 

27 

50 

2. >3 

3 . 

1033 

0 

4 

11 

51,14 

0) 

1711519 

0 

4 3 

37 

fO.22 

100 (2) 

35 1 Jd 

42 

10 

55 

14 

50 ( 3 ) 

17718 

21 

9 

57 

37 

1 (4) 

354 

22 

1 

23 

57,11 

_3 Lunar rroiUhs (5} 

S3 

35 

30 

20 

59,31 

Ahargina ''ought 

I79?i47 

1 

49 

55 

7,70 

By tile 4 ellniga rule 

17981 17 

1 

50 

32 

0 

Difference 

- 

- 


SO 

SJt ! 

Oj 


(5) • 

Neglect reir.ainder 21 


Hut es the Jay current 13 '^ranted, and a;^ 1^ 45v 55;) have aiready 
expired of it, 

To 17931 17 
I 

Ahargar.a to he n=^d 7)17981 J8(255175 

Remainde r 2 i. h. ScturcJai/ the Soota Jina ; 

an! as (his Element is only to the nearest day, the difference of 35,5 paras, from whatever it 

procr?;??, !S of no sort imperfance. 

As 151 Lunar years and 3 months haye been intercalated for bringing the Luni-solar to fh<? 
nearest possible time of the So^ar Ahargana, it follosTS that in 4923 Solar Sydereal years (account Stroitldi 

of the Surriah Siddhanta) there hare been 1815 Luni-so]ar months intercalated. 


dij^ooa. 


Lastly, If fo the constant number 
We add Ahar^fina 


714 J02296527 days 
1798113 


xux. 


We bare the Strostidi digona for A. C. 4923 • 711404094775 

as accurately as if it had been computed by the process explained in the 1st Article cf the 2d 
P,!rt of the /uy fo the Siddkanfa Chandra Mana, 

The rule by the secorirl p-irt of Ti.b!e XLIX being precisely thesame as the preceding one, ntufaits 2d part of Table 
mufand/s, no ^vamp?<MS nc cos'iary ; I shall only j-tate that the Ahargana n. g. t. i*. s, 
according ♦o the quantltb sus^d in the Aria 8iddhanta for ihesameyear is 179SI46[39 21 28 53,0 
And conso(| j> !)il\ for tije cunent day ... -f. 1 ’ 

And for the Soo^i dim - « . . 7)37981 17(256873 

^ remainder 1 MiiiLh counted 

fron Thursday, gi'es Frhlai/ for the Soota dina, 

ll'‘re it nmy b'‘ oh<''rv{d that according to the 8nrriah Siddhanta, 


t'^e Ah'i'^'ua v/r-h 
And by the Aria Siduhanta 


C, T, i», R, fj-tr^rmce of Lunl* 
173 31 17 1 49 55 7 7 Aliarpinns by 

1798 3 16 ^ trJ-SjrrijilianJ Ari« 


'Q 21 28 53,0 


Difference 


iSidJuaat&s. 


22 25 20 14 J 



Of no consequence. 


Case -n he re tb r Ltini- 
solar preatt r <h in 
die SuJLr Abar^aoa. 


An inff realm y 
F'jonihto be retrf rob- 
ed \Theii ti&ing tlie 
Soiitra ruin. 


Kot to be cared for 
vhea using ibe Ta- 

bies« 
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^0 that a!fhou"h by the Soofa dina^ there seems to be one dny of JiTorerce for the conjnnctioo, 
yet there is in fact only ^^2?: 25'^ 201^ 14%7 t^sngrcon.eiU b.tv/ccn tlic two accounts, %vl.ich di.^r- 
erice is of.mo sort of. importance, because in the cornputaron of the Tidhis, the Sun and Moon's 
rciil positions in Longitude at mean mieri'^ht at Laiua, asiJ not the tioie v. roo^^ht by the ruie^ 
are wlut determine the beginning of the Lunar mouth, Mhich will luid its true place \^lietbtT we 
use Friday or Saturday as the dny to work for. 

Ceiierrtlly the Southern Astronomei?, though uoikai^ prefer making use of the 

Lunar Aharg^na of the Suniah Siddlianta. 

It sometimes, though rarely, happens that on certain years (as will be the case at the #nd of 
the 4Qolst year of the Culi ^ ug, answering to A. D. 18 jO) on computing the two Jhar ^a?u!sr]>y 
the Sastra rules, the Lunusolar will be found greater ihvai the Solar one ; which would seem to 
indicate that the Chandra Mana tf gins, after the Solar year : but in such an occurrence the rule 
directs that an intercalary mon-h be retroncl cd,fioin both Aharganas, and Ihus-the antecedent con. 
jonction determines thebeiilnning of the new' Astronomical year. 4 his of course disturbs temporarily 
the order of the intercalations ; and is the cause why the original scries in the Cycle of 19 jeaef 
undergoes a change in its disposition (*) : but the only consf qucnce in the Kalendar is, that as 
the year on which the case occurs would have been emhoiismity it becomes a comiTiOn one, and 
that the following one from common that it would hare been, becomes an ictcrcalary one. On 
working the two Ahargauas by the Tables XLVIIl and XLIX, there can be no fear of a mistake 
respecting the true cominencement of the Chandra Mana arising from the abore cause; because 
by the Precept, the Locar is unavoidably kept below the Solar Ahargana, 

i^) Vide page CO, 


END OF APPENDIX L 
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Deicribing a particular method for expounding dates found in old Inscriptions^ the only vestiges J^ject of Appendix 
of xchich consist of the recorded years expired since the beginning of the Cali yug^ from the 
hirih of S(divahana or of the Cycle of 60 years ^ and of the Sun^s apparent place in ike 
Hindu Sydereul Zodiac at the time of the commemorated event^ and alsoy for referring 
the Epochs of ancient pheenomena recorded in European iime^ to their corresponding Hindu 
Solar dates. 


The questions under consideration are to be resoWed by meani of certain formula* wliich 


enable the computer to refer the Sun’s mean place in the Indian Syclereal EtliptiCj as deduced 
from the time assigned to his entering any of its Signs in the Solar Kalendar, to his mean place 
in the European tropical luliptic, at llie same instant of time, by one single operation ; thus 
affording means for coriecling the Hindu Solar Tables, and also those pf the Planets, as far as the 
computation of their position depends on the Sun’s place and the beginning of the Sydcrcal Zodiac^ 


To refer the S tin’s 
mean place iij ihe 
Indian S3dereal 
Jvciipnc, to his mean 
place at the *amc in« 
Ftant in the Lurope- . 
an Tiopical Lclip- 
tic, by t^iie smjle 

operation. 


the duration of the Solar year being 365'^ 15' 3P 15“. 


I haTe stated in the Preface of this work (page iv), that my intention was to expound the 
operations of (he system now generally in use in these parts of India, ns if it had been followed The present ffinJa 
duiing all past ages, and were to confinue to be so to tlie end of time : and in the prese nt tract supposed 
iny purpose remains unaltered, although I profess to be one among those who hare no faitii in 


that proposition. Any person who has looked into liooks of Hindu Astronomy know^, that in 

remote times the Solar year was made to begin successlrel with the months Aswina fnow tljc 

6th of the year\ Carlica, IMargasiras (*), Paushia, Magha, Phalguna, Chaitra, and lastly Vaisacha Not so Inreal’tj 

(+); (he line of the Jltcshas or (J) intersecting at the corresponding times the fiist points of 


(*) The name of which was changed into tliat of Agraha\an on that orcagion. 

(t-) In the present paper I bhall use the Bengal dmomination of the Solar months in preference (o that of the 
Tamul, being more generally known ; thonjeh, from the Bengal names being tliesame as those of the Lunar monthaj 
the I'itterbe less convenient, because less distinct, 

(+) The line of the lli's’^as, as called in Trllingana, ard Rishls in Bengal, is a threat circle pa'sin^ through the 
Pole of the Fcliptic, cuUin^ a certa n ^(ar in the Constcilatinn of the Cicat Bear, called Maha Riesha, snppesrd 
bj some to be 3, by others to be 7 or J Ursa? Majoris, and meeting the Hindu Yo^^a Star VaUlhrm. believed to he 
the fame as ^ Pifciuoi, altlmugh no ^rent circle passing through the Pole of the Ecliptic could be made to inters 
«cct with any precision, any three of these points^ 



Epochs of the vari- 
ous beginnings of the 
Iliiidu Soliir year 
the subject of much 
d.jcu'aion. 


Not consii’ered in 

tiiia 


The Solar Sydereal 
s>s(rin supposed to 
have been introduc- 
ed m A. D. jJS, 


TJncertaintv of the 

liaed for exfiounding 
ancient iiinJuaaU’a. 


The Ayanansa^ the 
pnnrip.J ideinent 
Ukcd in ilui research. 
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the Lunar mansions ChltrUj Vaisac^ha^ J Vurva shdd^hd^ S» uvancty Satahhi^ha^ Uilara 
Bhddrapada^ and lastly J'szciniy A\hich according to present theories, maiks the Leginniug of the 
fixed Lunar and Solar Zodiacs, 

At what precise Epochs those changes have been effected is a question which, for the last five 
and twenty years, has diriJed those of our European cotemporaries who have cultivated Hindu 
Astronomy; aad as the succession of these changes must have depended on the precessioual 
variation, the motion of the Equinoctial points has given rise to discussions which would have 
been rendered still more animated, if the Native Sastras had been called upon to take a part in 
them. With these changes, and their Epochs, I shall have nothing to do. The labour of a man’s 
whole life would probably not suffice to pass a competent decision on such divergent inions, 
and no time would remain to apply a final resolution to any useful purpose. It suffict s to mine 
to know, that the most averse to the antiquity of the Surriah Siddhanta admit, that its doctrines 
have teen followed by Indian Chronologists from so early a period as A, D. 533, to tlic present 
times ; whilst other no less respectable authorities, without going the length of supposing that it 
was revealed in the 17,27900th year of the Treta yxig^ have thrown that Epoch so far back as 
A. A. C. 2041, that is to say, 311 years after the universal deluge. But confining ourselves to 
the most moderate of these computations, it will no doubt be admitted that a system of Chronology 
which has lasted 1287 years (A. D. 1825), and according to which almost every Kalendar that 
has been used in India whether Solar, Luni-solar, or Planetary, was constructed, was well 
worthy of investigation ; for its application cannot fail to find materials for consideration, little 
doubt existing in my mind but that the dates of many considerable events recorded in Indian 
history lie hid from Europeans, or are much mistaken by them, for want of a competent instm* 

ment for unravelling the various Kalendars which have passed through their hands duiing the 
last centurv. 

As the problem under consideration depends chiefly on the relative position of the Ilhultt 
Syderoal and Tropical Ecliptic, the Ayanansa or Arc of distance between the Vernal Equinoctial 
point, and the 1st in the Solar Sign Mesha r, is an Element which, (as it is understood by the 


(») In the country called Malayala, extesding along the greatest part of the Coast of Malabar between Man-a- 
Jore and Cape Comorin, the Natives reckon time from the birth of Parasurama, which they divide into Cycles of 
lOOO years. Ihe jears of that Epoch begin on the Sun's entrance into the Sign Canya which answers to the 
month Asieini^ the <;ij.th in the present order of the Sol.tr months. Dr. Buchanan has calculated that in the month 
A. D. 1800, two complete Cjcles bad expired since the Epoch, and timt the year begiuniag was the 
ui of the thirl. Ihu computation throws, therefore, the birth of Pnrasurama in A, A. C. 1176. I regret that my 
e 1 the existence of that style when 1 was on the Coast of Malabar, prevented me from enquiring jjjt j the 

w th Kalendars. I believe however, that their circulation is very ctnfined, for m the 

ur xCTB. ruvmces of that Coi»t the Natives chiefly reckon from the birth of Salivahana, 
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modern Iliodu Astronomers) must be clearly defined : therefore, although I harealready spoken of 
it at page 84 and other parts of this collection, I shall give here a detailed account of its Phases, 
ivithout pretending, however*, to decide on the grand question whether the original invention of 
Hindu Astronomy conceived it to libiate in an Arc of of the Ecliptic on each side of Y', to 
revolve in an Epicycle about the same point as a center, or to move round the Platonic Cycle lu 
a peried of 24000 years. 


;A. C. 0 

C. SlOl 


(A. C. 

A, 



r 

A. C. S600 
A, D. 4C9 


A. Cal. 5400 
A. D, 2299 


If the Ayanansa be considered to revolve in an Epicycle, let each of the Quadrants V'Kj 
V j be supposed to be equal to an Arc of 27* of the Deferent : but if it be supposed to librate 
from C to ^ , and from C to let the radius Cy , or Cx be divided into 27 parts, each 
equal to 1* of the Ecliptic, and to either supposition what follows will apply. 

Imagine a point Ex in the circumference of the Epicycle, or another ex in its diameter, revolv- 
ing in one supposition from V to K? or in the latter from C to Kj ^.t the annual rate of 54^ of 
a degree, the Indian Cranti^Patagati^ or precessioiial variatioa, 

. Then in the Epicircular hypothesis from the year 0 to 1800 of the Cali yug complete, Ex (and 
ex in the libratorj) will have moved through an Arc equal to 27* of the Deferent er Ecliptic, con- 
trary to the order of the Signs: and as in the first and second Quadrants the Ayanansa is negative^ 
the Tropical Longitude of the Vernal Equinoctial point at the beginning of the year, or (as 
Europeans would consider it) that of the beginning of the Sydereal Zodiac would be 12’ — 27* 
r:: ir 3% shewing that the Equinoxes were then in 3* of Min K and of Canya nf. 

From this limit, which it is supposed never to exceed, or from the year ISOO to 3G00 of the- 
Cali yug complete, the A} unansa will have decreased until Ex coincided with r ia the lowcx 
part of the Epicycle (or cx with C) when it became again equal to zero, 


Phaies of die Aja* 
iiansa, whether sup- 
posed to move in an 
£pic3cle, cr to li- 
hnite oil each side 
of Y' in the Hiitda 
Sidereal l^ciipiic. 


Ei rst Padah or 
draut. 


24 PaJaA or Qua- 
drant. 



The Aynnan?a posi- 
tive or negative. 

The Longitude of 
Y' i? tae Sjpple- 
Uient of the Ajruian- 
ca to Hs. i^heu it 
is negative. 

The Longitude of 
the Ramc is equal to 
tin* Ayanansa v/hen 
the latter is pusitite* 

Third Padnh or 
Qtadrant of the 
Jljanaiisa. 


Fourth Padah or 
Quad 1 ant. 


In the 2d and 3d 
Quadrants of the 
Ayanaosa the Hindu 
iind Kiiropeiia pre- 
cessioral variation 
may be compared 
by one etiigle ope- 
ration. 


In the Ht and fourth, 
it requires tno. 


The problem under 
cotisidcraliuD de- 
jnonstiated by tiie 
result of several Ex- 
iUQGplcS. 
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It IS to be obserred that during Ibe two first Padahs, or Qiiadramts, altbongb Ex m tbe 
moved contrary to, and in the second according to the order of the Signs, yet as in both cases it lies 
West of TT, it is negative ; therefore the Longitude of the first point of the Sydereal Ecliptic, is 
the Supplement of the Ayanansa to 12 Signs, And for the same reason, because in the third 
and fourth, Ex lies East of the same, moung in the direction of, in the 3d, and contrary to, the 
Signs in the 4th, the Ayanansa becomes positive (i. e. from A. Cm. 3C00 until 7200), during which 
interval the Longitude and the Ayanansa are one and the same thing, . 

It need hardly be added that when Ex, after having passed T (or ex, C) coincides with 
y, which will occur when 5400 years of the Cali yug have expired, then its Ayanansa and 
Longitude will be +27*, shewing that the Equinoctial points will then be in 27* of Vrisha y j 
and Vrischica 1\ ; and lastly, that when 7200 years of the Cali yug have expired, Ex will hare 
regained Y lo the superior part of the Epicyle (or ex, C), and therefore the Ayanansa, as wt*U 
as the Tropical Longitude of the first point in the Sydereal Zodiac, will be equal to zero. 

As the Supplement of the Ayanansa to 12 Signs, in the 2d, and the Ayanansa itself, in the 
5d Quadrants of the Epicycle, increase in the same manner as the European precessional variation, 
the Arc of distance between the first point of the Sydereal P^cliplic and the Equinox Ex (i. e. 
between A, A. C. 1301 and 2299) in the said Padahs, may easily be compared to the Tropical 
Longitude of the same point, computed by means of the European Tables. 

But as in the 1st and 4th Quadrants (i, e. from A. A, C. 3101 to 1301 complete in the Jlrsty 
and from A. D. 2299 and 4099 in the fourth ) the Hindu theory supposes (hat Ex, or ex returns 
towaids Y nr C, with contrary Signs ; whereas by the European doctrines, tht sc continue to 
recede thcrerrom according to the laws of the preccssional variation, until Ex or C have reached 
their greatest elongation in the great scope which they have to describe, the Equation of the 
Ayanansa to the European Tropical Longitude at either season is of course equal to nea/ ly twice 
the Cranti-Patagati (the motion of the Equinoctial points) due to the number of venrs elapsed 
between A. A. C. 3101 and 1301 In the first Quadrant, or between A. D. 2299, and 4099 in the 

fourth ; as shall be shewn hereafter. 

From what has been said it follows, that if any document could appear, which should bear ns 
its only distinguishable date, the Sun’s place in the Indian Sydereal Ecliptic, according to the 
fictitious system of the Ayanansa, in any year comprised in the said first and fourth Quadrants, 
another Equation would be required to refer the mean Longitude of Ex (or ex) in the Sydereal 
Zodiac to Us true Longitude in the European Tropical Ecliptic. 

As this work has piincipallypr«cffce for its object, instead of giving an anMytical demon, 
stratlon of the problems under consideration, I shall disclose the theory on which tlicy rest by a 
cumber of Examples, which will present them under every axpect that such questions may assume: 
and it will be found in the present case^ as ia every other treated of in this collection^ that the 
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)|loit difficult task Imposed on the reader as well as the author, does not arise from (he application 
of deep scientific knowledge, but from the difficulty of exposing briefly, and understanding 
elearly, methods which hare little analogy with those used by European raatheraalicians. 

To find the Tropical Longitude of any point of the Hindu Sydereal Ecliptic, as computed by the 
Natire Astronomers, presents no sort of difficulty ; the problem consists merely in the computation 
of the Ayanansa explained at page S<5, and rendered still more easy by Table XXXV, and in 
adding the same if positive^ or its Supplement to 12 Signs if negative^ to the proposed Sydereal 
Lougitude in the Ecliptic, if it be occupied by the Sun, or in the Orbit of the Planets if these be 
considered, referring it howerer, totheir obliquity with the Ecliptic in the latter case. The sum of 
the Apanansa and Madhyama Graha (mean place in the Sydereal Zodiac) is what the Hindus 
call the Sayana or Tropical Longitude of the Aster when in the proposed point, which they no 
longer count by the names of the Solar signs Mesha, Vrisha, Midhuna, d:c. but by I, II, III, &c. 
as European Astronomers are in the habit of doing. 

But the present question inrolves one consideration more, namely, how to deduce at once the 
European Tropical mean Longitude of a point given in the Hindu Sydereal Ecliptic, without any 
other reference to the Indian Tropical Zodiac than the consideration of the Ayanansa at the 


The Hindu Tropical 
Longitude of any 
point of the Ecliptic 
deduced from its po- 
sition in the Hindu 
Sydereal Ecliptic, 
by rnctuis of the 
naHs:». 

also that of the 
EUnets. 


The Hindus count 
the Signs of their 
Tropical Ecliptic 
by Uicir aumerais. 


Reductionofa point 
in the Hindu Side- 
real to the Europe- 
an Ecliptic, consi- 
dered. 


beginning of the Hindu Solar year when the Sun Is in the proposed point of his Orbit. 

The operation which forms the subject of this paper depends entirely on an annual Equation of 
1 ' 45^,6 European time (4'' 24'‘'304 Hindu Umerr a) amounting in a century to 2^ 56 ' 1",G Euro- 
pean time (7* 20 ’ 4** Hindu lime = S) to be applied + to the time when, according to the Hindu 
computation, the Sun occupies the proposed point, as shall be shewn hereafter. But the Longitude 
deduced from the time so equated is subject to a small reduction, by drawing the same into 
54» 


1*' 


ai it answers to a precessional variation greater by 1 '^ 16"" than 54" per annum. (^) 


Elenenfs, Value of 
A. uad 


IL'diiction of ehe 
ipece^bioiial varia- 
tion supposed to be 
54'/ 1* 15*// 34//^ 


General Viezo of the Proposition, 

It was found in the course of this research that the European Tropical Longitude of the Sun, 
when in a certain point of the Hindu Sydereal Ecliptic which corresponds in time to the 14th 
December of A. D, 2519, Julian Style (+) at IS'* 53' 14" P. AT. under the Meridian of Paris, 
will be precisely the same as that which would result if computed by the Ayanansa due to the 
beginning of the 5621st year of the Cali yug 5 plus the Sun’s mean motion for 253'^ 7*’ IS' 5 4 ", 6 
(18* 17’ 17^' Iliudu time) at Lanca. But it was also found, as stated in the present page, that the 


Epoch vilfen S and 


A. C, 3621, 7ih Pau- 
sliia. 

•A. n. 2519, Ikb 
December, Julciii 
Sule; 2blh Dccrr-*- 
ber,GiTg«fian Style, 


(*) TU»3 part of ihe Equation h subtractive when the Longitude equated by means of S and a, 
always that winch would re.uU of a processional tarlation of 54* 1» 15"*, isgicat^r tn.n Un 5 

wna: but the multiplication by ii dispeased «Uh bN help of Tabic XTbXV 1. 


whirl' j^ivps 
vice 


(d) 38th Dcccaiber> Gregorian Style, 



Hoty lo compute 
Ihf' rrrnf of' ihft 
Hu; (hi Sular Ta'iej 
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]rr.dar is coi, struct- 


Gcrri^i f.ira.ula. 


Ih notation. 


l^th December (th:; 

3‘^ih day of tha 
jear'i an-i'iverlng to 
7th Pau^hia. 


Formula for all 

ye ats'ar-cendir'; fr-wa 
A C. 550e, A. D. 
25 :o. 
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fer re- J, the formula 
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dlrer^pnce of the European Tropical, and Ilindu Sj do real f?olar Tables, /rom •/ 

//;72^ increases precisely at the rateof T per annum ; it follows therefore, that If this Equation^ 
vhich I call a. its multiples or fractions, be applied with contrary Signs in ascending and deacend. 
ing years, to the time >>hca the Sun, by the Hindu account, is in the proposed point of the Syde^ 

5 '* 

real Ecliptic, his Longitude answering to the time so equated, draM U into — ^ ^ 

same as would result from its being computed with reference to the Aj/apmisa^ (he difi'ereccc of 

the proposed Ilindu and equated time shewing the error rf (he Indian Solar Tables. 

If therefore, the remoteness of an Epoch (A. D, 25ir) which is thiovn so far off from our 
times ; and the iiiconTenlency of a broken period of *253 days, &c. from the commencement of 
the Hindu Solaryear, were not a strong objection against its being lesorted to, the following gene* 
ral forinula would be found to apply to all past and future t^mes. 

T rr 3 + (SnC it 

where 3 represents the time when the I^un is in liie proposed point of the Ecliptic. S ^ the 
secular Equation 75 4p Hindu time ; SnC :r: any ma!:ip!e of ths same ; a zz (he annual 
Equation 4' SIp.Ol Hindu time ; ma iz any multiple of the same (^) ; cIt rr the ccrrectson 
adverted to in the note at the foo^ of the preceding page ; and T z: the equated time sought, 
winch will indicate the error of the Hindu Solar Tables, 

The broken period of 10 years, 34S^ 53' l-V' referred to the Julian year and Meridian of 

Paris (preceding page), or of 253^* 7^ 18' 54^,6 referred to the time of the commencement of the 
Ilindu Solar year 5G21, may easily be done away, by refcriing the above formula to the begin- 
ning of tile century (A. D. 2500), which would then correspond to toe 5002^ year of the Cali 
\ iig ; for 

3Gb^ (or.c comwon yoir) ; 4’ 24”, 04 :: 19” 253” 18' 11” 17” :: 1'26' 40”, which last term 
chlling the new formula for all years ascending from A. C. 5802 (A. D. 2500) will he, 

T =: 3 + SnC -I- A + '"a + dx 
and it will he found sufficiently accurate for all praclical purposes. 

But these Epochs are too remote fiom our times, not to be extremely irironvenirnf in practice.' 
In the following tract, I have therefore referred the gener:-.! formula to two cii.fermt Epochs, 
>iz. to the year of Christ 1700 for ascending, and 1800 for descending Julian years, the iufermc. 
dlate Hindu Solar years which concur with those of the ISth Christian century, being subject to 
two special fcrmulaj, reducible as tho others to the general one. 

In all cases it is to be understood, that the Julian Kalendar alone is to be referred to in the 
resolution of problems depending on the Sun’s position in the Ilindu Sydereai Ecliptic, on account 


(•) in case of fractions of jears — will be found equal to Op, 7233, the equation fur one day, and lr» 

365 

12p,34IS for lOOd. from which the fractioa fur any camber »f days may easily be deduced* 
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■ of the 25 Bissextile yesr* of that stjle in a century (all Secular years being Leap ones) and the 
iQTariable regularity of its construction. 

The application of the method under consideration supposes a knonfledge of the use of the 
European Solar Tables, which implies no great degree of science, for all that is required of the 
computer is, that he should know how to find the Sun’s mean Longitude for any year, day or instant 
that may be proposed. (*) 

Notation^ Furmulce^ and Examples, 

The foregoing introduction seeming sufficient to give a general notion of the nature of an 
instrument which I have used with success for the resolution of some very remote and obscure 
cases, I shall now procetd to shew how it is to be handled, and conclude by shewing its appli« 
cation. 

It is to be regretted that the remoteness of the Epoch to Mdiich the general formula refers has 
noc^rssitated the splitting of it, into several special formula?, which give an appearance of 
complexity to the probh’in, which in reality it has not, and which has increased the notation beyond 
the usual measure ; but if the r^-ader has the patience of expounding a couple of cases, he will 
soon find that the process is by no means a delicate one, and that he need not be detained more 
than a quarter of an hour on any one case that can be proposed. 

Instead of presenting tlie formulae collectively, I have separated them into several propositloaSj 
which will render the references easier, and prevent confusion, 

No^afion, 

Let represent any time according to the Hindu Solar Sydereal Kalcndar, where the year 
consists of 365^^ 15" 31’ 15'’, the Hindu monthly date bedng previously expounded into 
its concurring Eniop^-an date according to the Julian Kalendar, (vide Key to tho 
IVIadhyama Santa raanaj, but the fractions of days remaining expressed in guddias, 
rigiiddias and paras. 

The secular Equation 7^ 20"^ d’’ Hindu time (S'* 56' European time) mentioned 
at page 24P, 

liC= Any number of centuries. 

a= The annual Equation 4’ Hindu time (1^ 45^y6 European time) mentioned at the 

same page. 

The same Equation for any number of days not exceeding one year, 
mazz Any number of years not exceeding a century. 


(*) A^all sort** of T.obles are scarce in India, I have coaiprcssed D^Mande’s four first Tables (Ediiion of 

1764) into tw*,»nd added at the foot directiorK for uiiag them; these will befouad ia Table UI, part lit and 2d, 


special formula 
for aU yean ascend- 
ing from 5602 Cali. 
A. O. 2500, to aujf 
askigoable Uae. 
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A=r A constant Equation applicable to all years ascending from tlse 480td of the Call yuf 
(A. D. 1700) ==7’ 12^^ Hindu time (2' 52^' European time)* 

B= A constant Equation applicable to all years descending from the 4902d year of the 
Cali yug (A, D, ISOO) =7' 12’ 52*' Hindu time (2** 53^ European time, 

E=*= A constant Equation applicable to all Hindu Solar years from the 430'Uh to the 4S99th 
year of the Cali yng (A. D. 1702 to 1799) answering to the 07 last years of the 
Christian 18th century =1’ Hindu time (24^,2 European time). 

Y= An Equation applicable only to the 4803d year of the Cali yug(A. D. 1701) =2’ 47^, C® 
Hindu time (1^ 17'',! European time). 

A constant Equation, being one of the tarmi of the formula which applies the compu* 
tations referred to the 5602d year of the Cali yug (A. D. 2500^ =1' 26’ 40' lliudn 
time (34' 40* European time) as staled at page 250. 

x=» The general multiple 54* 15*? mentioned at page 24i>. 

dx= A correction which dispenses from using the multiple x, being the difference of tht 
Ayanansas gWen in Tables XXXV and XXXVI, to be applied as stated in tht 
note at the foot of page 249. 

11= 6 hours (constant). 

The difference of Longitude in time between Paris and Lanca (constant), 

T=: The time sought. 

N. B. — As H and L arc constant quantities, and are applied in the same manner in 
all cases, they are not considered in the formulx, although they are always used in 
•xpouading them. 

Proposition T, 

« If to tlie time of the beginning of the 5602* year of the Cali yug (A. D. 2500) you add the 
“ constant quantity IS 26v 40P (34' 40") A 5 and if for any other Solar Sydereal year ascending 
“ therefrom, besides the said quantity A y®*! add 4? 24p,04 (1'45',616 European time) a 
“ for each year ; and 7g 20'' 4p (2* 56' l',6) S for each century, the Sun’s mean Longitude du, 

“ to the time so equated drawn into 557-^4^157* Ayanansa or its Supplement 

for the beginning of the said Solar year,’* 

“ And the general formula for all years not exceeding the 5602'* of the Cali yug will be 

T = p + (SnC + A + tt'a) ± C*)3 (P®S« 

(•) The term dx U the differeaee of the Ayatania gWe,, by Tables XXXV and XXXVI c.nTerteJ into lime hy 

... 54* 

»eans of Table Lll, and disp<;nset fr»m drawing the Suu’s Longitude tta® t® eqoated tune iiit® 54 /^ 

It is artditite irhen the Jyanansa or its Supplement to 12 Signs (when it ii negative) is greater than that givea by 
Table XXXVI, and sub trac lift when it is less. 
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nC represents the number of centuries^ anJ in the rumber of years between that wliicb 
is proposed, and the Epoch 5502. 

Fa a POSITION- 1 1 . 

If to the commencement of flie 4SC2^ yeuroftae Call vit^^ (A. D. 1700) you a.hl one day 
and the cen-stant quantity 7 '* 12 ^ (F 45^,0 European time) A; and It besides the iaid qran* 
tify, yon a Id for any other year ascending then-’ftom the value of a for t\eiy }ear, auu of S 
for evtrv c(mtury as above noted^ the Sutds mean Longitude due to ihe time so equated drawn 

into will be equal to the Ayanaiisa, or its Suppltmeiit to 12 ^igns if it be negati\c^ 

for the begiiniiiig of the said Solar year, 

‘‘ The formula for all \ears ascendi.'i^ from A, C. 4S02 (A. D. iTCO) to ary Epoch not 
exceeding A. C. ISUO (A, A. ChjLt. ICOi), will be 

T ~ p -p “E (^SaC 4* A "E ma) 4y dz 
the notation remaining as In fore, 

Uiic formula for A, C. 4SJ2 y^A. D. 1703), Is duTt-forc me rely 

r ZZ .3 + 4 - A — dx, 

FropcsiTJc:: III. 

If to the commencement of the 4002^ ;,enr of the Cali vug A. D. ISOO) you ?)dd 1 d^r, 

and from the sum you subtract 7^ 12 ^ 52-’ yj" 5u h\0 Europjan timej B ; and if besides the said 

constant quantity you subtract furthermore ihe value of a for each year, and of S far each 

century dc$cendhig^ the SaiPs mean Longifude duo to the time so equated diawu into^ 
54^ 

x\yanan 3 a fur the beginning of the said Solar year. 

‘‘ The formula for all years d:sccndin* from A. C. 19C2 (A, D. I 8 OO; to any year rof 
«« exceeding A. C. 5100 (A. D. 22b9), wii! theufore bo 

T r:= ,3 4 - — (SnC 4 - B ms) . — J:s 

End for the 1D02'* (A. D. 1800) 

1' :ii: 3 '!** 1 — B — dx. 

The Hindu S.dar years which concur with those of the ^OVIIIth century, may all le cq-.aled 
by means of the first or general formuli, 

T ~ |5 4- SuC 4 - A 4- ; 

but the same maybe done by means of the following ? 2 :>?cial formula;. 

P/IOPOSITIOX 1*7. 

If to the commencement of the 4803' year of the Cali vug (A, D. 1701) ycu add ons 
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^ clay and 2’ 47^.Co (I'' European time) y, tlie result will he the same as In the foregoing 
•' propositions, and the formula for that particular year will be 

Tzz(i>+ 1 + Y^<Ix. 

pRorosiTiox V. 

If from the commencement of the 480 1th year of the Cali yng (A. D. 1702) von subtract the 
constant quantity 1’' (^24’’, 2 European time' E ; and if for the remaining years down 

to A. C. 4301 (A. D» 1799) you subtract furthermore the yalue of a for each year desccndiogi 
the results will be as before stated, and the formula 

T ^ + I'^^y — {E + ma) — dx. 

•^OcEERTATIOK. 

It will hsTc been remarkfd in Preposition III, that the rule answers ro higher than the IStXlth 
year of the Caliyug complete A. C. 1301); and in Proposition IV; no lowr^r than the 5400th 
C-il. complets (A, D, 2!33), whereas at Proposition I, it is extended up to A. C. 5C01 (A. D. 
25C0} complete, or tl.e beginning of the 5GC2d ; and that no limits were fixed for ascending 
year^jbut the restrictions at Propositions III and IV proceed; from the supposed Epicircolar, 
or Libra to ry motion of the Equinectial points, which are only retrogadc in the 2d and 3d Qua. 
drants 'of the Ayanansa, and ccusequently progressive in the tw'o oUi-TS, so as to return in » 
contrary direction towards zero, 

But although we should U5e the Ayanansa Table for finding the Longitude of the Ist point of 
Mesha on the brginuiugof any Solar yesr, according to the rrrcr.fous notions of the Indianff, 
yot as the Hindu difTercnce of the (rue and supposed Longitude is always equal to double the 
quantify of preces&ionai variation (Cranti-Patagatl) due to the interval elapsed between the 
passing of Ex rilhcrinto ti^e 1st Quadrant, in ascendin^j or into the 4th in descending years^ 
having established that constant ratio, the formula will still hold good. 

For let the A}anansa for the 1599th year of the CaM yug complete (A. A. C. 1100) be by th« 
Tables (and according to Hindu theory) 23'’ 59' say from ISOO to 1599 there are 201 ^ears^ 

for which the motion of the Equinoxes is 201X5^^^ ^ •=• * S* 0' 54* 

X 2 


The doub’e of which « • 


m 

6 

1 

43 

Added to the supposed Ayanansa • 

* 

- 

23 

59 

6 

tiivva the true Hindu 'Longitude sought 

- 

- 

1" 0 

0 

54 


to waich the time equated by the formula yill corre<;pondo 

StCTlON I. 

ExvmpleI. 

Lit it be reqiiired to compute tbe time at Paris when the Sm’i raeau Longitude is equal to tht 
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Avai'.ansa on the beginning of tbe Ilindu Solar S_ydereal yoar4S02 ©f the Call vug*; ans'»TcrIng 
A, D. 1700, a Ki'sexule yoar O. S. 

The furinuh in the present cape Is (page 253.) 

3 + A — dr, (Troposition II.) 

Time of comraenceraentcf lue Solar year 4502 expounded ia the usual manner. 


' 
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Thf same European time 
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12 42 

52 

Longitude in time between Paris and Lanca, 

L - 

. — 

4 54 

12 

Eejuated time uncorrected, 

Alrirch 

29 


40 


when (he Sun’s mean Longitude is equal to the A^anansa such as given in 'i'able XXXVI, and 

54* 

II ill be found to be 13’ 1' 19% 9 which drawn into = XS* 0' 53’, 5. 

In order to save the trouble of the latter operation, say 

Table XXXV, A)nnan5a A, C. 4S02 • * 18* 0' 54%0 

XXXVI, do. do, , , 18 1 

Difference dx 23,9 

and the time w hich the ^un will take to move through that number 

of seconds ( Table Lll) is 10' 31", which subtracted fiom Alarcb 29 7^ 48' 40^* 

10 3 1 

Leaves the true equated time T = March » 29 7 SS 9 

a( which time the Sun’s mean I.^ngitude (at Paris) will be found equal to the Ayanansa, as may 
be computed thus : 

From 1st January to 29th March 89 days ; but as the Sun’s mean Longitude for 1700 
Table LII is given for noon 1st January (on account of the Eiisextile), take only for 83 days. 



m 

• 

/ 

M 

<3’S metn Longitude Table LII, Ist January 1700 
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20 

57 

51 

Jfor SO days, part 2d . . 
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18 

.01 

C,4 

S do, do, • . « . 
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53 

6.(5 

7 hours 



17 

14,0 

SO minutes . « • 
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13.9 

8 minuf<‘« • • 

• 



1 9.7 

i) secoutls • ■ 



- 

4 

Sun’s mean Longitude equal to the Ayanansa • 

0 

/8 

0 

~~52,9 


diifering only 1'%1 from that given in Table XXXV. 

N. B,— 'I'he same calculated by Delalande’s Tables gives exactly 78* 0' 54", 

<*) Grnrnilly dx is ^ubtractiTC when the Longitude given by Table XXXVI, U greater than that bv Table 
XXX V, And vice versa. 


K-THTpl'-'S for TTjhlii 
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SciiOLlUM* 

c. r. y. 

1‘? 25 -4 G 40 0 froyn 0 rising 

To count from uooi, subtract — 1 o 

Iliudu time 


European time 

Equated time 
To reduce to Lanca 

T rue time 
Time as above 

Error in time 


p. ra. 
p. m. 

p. m. 


According to tbe Hindu Kalen- 
diir the Sun is supposed to have 
entered the sign Mesha y* on the 
2Sth March 1700 at 12^ 40^ p, m. 

Meridian of Lanca (1®); but 
according to European computa-i 
tion, he only entered it on the 
2Qthofthe same month at 12** 

S2' 21' also at Lanca ; i. e, 23** 

52^ 21' later: during which 
time the Sun would move through an Arc of 58" 51', 4. It follows therefere, that the IIincT« 
Kaleiidar advances too much the Sun’s position, since it assigns it 12’ O'* 0' 0'^ when it is only 11* 

1' S'.G. Hence the correction of the Hindu Tables should be subtractive from the Jyajiansa^ 
or additive to the time. 


23 

31 

40 

0 


Ji. 

i 


23 

12 

40 

0 


n. 

r 

a 

29 

7 

38 

9 

+ 

4 


12 

29 

12 

52 

21 

23 

1^ 

40 

0 

0 

2J 

o> 

21 


Chli yag 4902, A. D. 
181X) Secular, 


Ayannnsrx 1 Ijm- 
^itsde uf y 19 ’ 


Example If. 

Lot the sane be propcs* d for the beginning of the 4002d year of the Call yug, answering to 

A. D. 1300, being (according to t!ie Julian Kalendar) a Bissextile }car. 

Tiic ft>rinula is T' = (3 + 1 — B — dx (Piopositiou Ilf), 

Aiyannnsa, • / t a 

BytabhXXXV, 19 30 54 0 

do. XXXVI, 19 51 21 G 


Difference 27 6 

Answering to 11" 0' of lime = dx. 


+ 1 

In Hindu time 


Subtract, to count from noon, — 11 - 

Longitude in time between Paris and Lanca — L • 


— dx - 



G. 

T. 

p. 

29 

38 

45 

0 

1 




30 

33 

45 

0 

— 

7 

12 

62 

30 

31 

.:2 

8 

3 j 

12 

JiT 

51 from 0 i 

— 

G 



50 

6 

So 

51 p. m. 


4 

51 

12 

30 

1 

4> 

39 


— 

11 

0 

SO 

1 

31 

39 p. Tfi, 


represented by 3i will be 8\i|\po8ed known. (Vide Bt Memoir.) 
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Thp process for the Sun’s LonjItnJo by the Efjrepean Tables, or Table LIT of tius 

collection, bcin^ the same as In the prec<ding EAample, need not be repeated, Itgirei 19" 20" 
diderlng oulj by 0^,2 from the Ayaaansa. 

Ex\mplc nr. 

The same for the commencement of the. Solar Sydercal year 3102 of the Cali jug, ans^rerlng 
to A. D. 0. 

The formula Is T= ^ + 1 A -f- clx (Proposition If), and In this case as the Aya- C'lli A.D* 

0 accular. 

nansa is negatire, being in its second P.nJah, t.he diflference of its Supplement to X% Signs (or 
Longitude according to European expression) ii to be taken for hading dx, 

OrSUATION. 

1700 f?. T. f, 

0 nC == 17 B = March 11 115 0 

4- 5 4 43 20 


(17) 00 

G . r. 

= 7 20 4 

X 17 


2M 41 8 

-4- A 7 12 


1 ^ 4 -SnC + A: 

Longitude 

* <i f jr 

Table XXXV, 11 30 54 

do. XXX VI, 11 2^ SO 43 


17 0 5 20 


17 2 25 ^0 from O rising 
-II— G 


SnC + A 2 4 43 20 

+ 1 


DiiTererice 


II 


1C 20 25 20 p. m, 
. L— 4 5 112 


)G 15 31 8 
+ dx + 4 25 


2"-f SqC -f 3 4 48 20 


T. Equated time, Meridian of Par is, I^Iarch IG 15 35 34 p. m. 


As the Epoch of this Example is rery remote, I shall subjoin tite computation of the Sun’s Lon» 
gitud® by means of Table Llf. - 12 o O 

From the beginning of the European year to the ICth March, 7G days: but as the proposed year Long, ii 22 30 54 
is Bissextile, take for 75 days. 




s 

» 

f 


O’s mean Longitude 1st January A. D, 0 « 

0 

7 

57 

5 

do. part 2, for 70 

day 3 - 

2 

H 

59 

43 A 

5 

do. . « « 


4 

55 

41, G 

25 

liours 

• 


30 

57,7 

SO 

minutes « 



1 

13,9 

5 

do. • 

• 



12,3 

SO 

seconds 

• 



1,2 

4 

do. . 

- 



0,2 

Sun’s Longitude by the European Tables * 

11 

22 

30 

55,0 


differing from the Supplement of the Ayanansaby V. 


(*) In the first and second Ridah of tile Ayanansn, the Sun's Longitude m the Ut Vaisacha, if its Supplrmeit to- 
12 SigCij, In the third aadfoardi the Ajanansa aod Loogiude arc the laajf* 
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f:nriyii-5t02, A, D. 

SCrC'O ferCculo-r* 


Ayacnn'^a ayn! Lon- 
jptude 30^ 54*. 


lo 


Error in time = 3 


Scholium. 

Ev the H'ndu Kalendar^ the f5un Is £i'p« 
posed to h&Ye entered the sign Mcslia T OQ 
the 13ih ^larch A. D. 0, at 18^ 30' p, ra, 
at.Linca (lo and the Sun’s Longitude 
in the Tropical Ecliptic was 11’ 30' 

54^ oa tlie 16th of the same month at ZO^ 

46' p. in, also at Lanca, by the Eu- 
ronran Tables (2o ). The difference in 
time is therefore o'® 0' 14', during which 

the Sun would more through 3® 21' (Table Lll, part 2), and as the Hindu Kalondar 

supposed Ihe Sun to have 12' Longitude, three dajs, kc. bejore he was actually thus much 
ad'.anrcd in the Ecliptic, it follows that the cner of the Ilii.du Tables is subtractive ef the 
Lor gUade and consequently additive to the .A^ayiansa^ as well as to the time registered in 
the Kaltrdar, 

. ExAvren IV, 

The same for the commencement of the 51C2’ year of the Call yug, answering lo A. D. 2000, » 
Elisextile year. 

The formula is T = /3 + Liar _ (S„C 4- B) — dx, (Prop. III.) 

Opekation, 

2000 nC = 2 B == 7* 20’ 4^ 

1800 P 



6. 

▼. 

T. 

14 

1 

13 

0 

— 

13 

0 

0 

13 

46 

15 

0 


s— * 1 

a 

tc 

O' 

36 

16’ 

o - / 

3 4' 

+ 

4 

34 

12 

16 

20 

29 

46 

13 

13 

30 

0 

3 

2 

0 

14 

and 

as 

the 

Hi] 


( 2)00 
A yanaa^a. 

Table XXXV, 22* SO' 
do. XXXVl, 22 31 25,2 


Difference 

31 

,“2 

JL he time due 

to 

w’hicli 

is 12' 

13' 


s 

= 7“ 

20’ 

4^ 




X 

2 



14 

40 

8 

+ 

B 

. 7 

12 

32 

SuC + 

B 

= 21 

33 

0 


-f 1 day H 

April 

— SnC 4- B 

Jlinda time, April 

European iLrae 

~ H 


— L 


~ dx 


i SI 
- 1 

e. 

22 

T. 

35 

p. 

0 

1 

22 

33 

0 

— 

21 

53 

0 

1 1 

2 

,0 

1 

0 

24 

48 

— 

- 6 



31 

18 

24 

43 

— 

4 

54 

12 

31 

13 

SO 

36 


— 

12 

15 

31 

13 

lb 

21 


we find It to be 22 30' 54',8, differing from the A^-anansa (which is also the Longitude of 
the 1st point in Mesha) by O', 8. 

The error of the Ka^cndar may be deduced in the same manner as befere. 
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Section II. 

Examples for Hindu Solar years, corresponding to European Julian years Arhicli are Bissextile 
without being Secular. 

Example V. 

Let it be proposed to equate the commencement of the 4782^ year of the Cali yug, answering 
to A. D. 1680. 

The formula in this case is T = /3 -f- 4 fSnC 4* A 4“ (Prop. II.) 

Operation, 


1700 

I6SO 

(0)20 


nC = fO) 
A = 7^ 

A = 7 12 


ma 


m == 20 ma = 20 X 4224^^04 = Is 2 St Op 

G. T. P. 

jivanansT, P Mai ch 28 36 15 0 

_ Tab.XXXVjlTMi' 54^ 0^ 4 . 1 day + I 

1^23^0 ^o.XXXVJ, 17 43 IS S5+SnC4-A4-ma4-l 35 12 


Cr.r_L A -1* ma 1 1^2 — Hindu time 29 

SnC+A + ma 135 12 Answering to 9' 57' = di. = 

^ Eur. time 29 

37 

15 

50 12 

S 5 

from 0 

— II 

— 

6 




29 

9 

iO 

00 

p. in. 



4 

51 12 



29 

4 

13 53 


^dx 



9 57 


Time equated, Meridian of Paris, T= March 

29 

'T 

3 56 

p. m. 

0^s Longitude 1st January 1600, Table LII, I? dir. 2, 

s. 

9 

£0 

11 

9 

56 

dir. 3, SO years, 



36 

44,53 

Part 2, for 88 days, 4" 5' 56* (d. 1, 2, 3 and 4), 

2 

26 

51 

£4,2^ 

©’s mean Longitude, differing only from the Ayanansa by O’jTS, 

0 

17 


51/73 


Example VI. 

The same for the commencement of .the 4918th year of the Call jug, answering to A, D. ISIG, 
ft Bissextile. 

Formula T' = |5+1 I" ~ (SnC^-B+mb) _ dx. 

Operation. 

1815 


1800 

nC = 0. 

m == 16. 

^0)10 

C, T. 

p. 


B=: 7 12 

52 


mb =z 1 10 

21 

SnC 4” ^ 4" n)l> 8 23 

13 


A}anai(sa. * 

/ # 9 


G. T. ?, 

March 2Q 47 5 0 

1 


Table XXXV, 10 45 IS 0 
do. XXXVI, 19 45 45 26 


6 =r 
4“ 1 <lay 

30 47 5 b 

— SnC 4- P + mb — 8 23 16 

Equated Hindu time 30 41 44 


— 27 26 

which answers to 1 1' S* of time zr dx* 


do. Euroocan time SO 15 28 41 from © rising, 
— II . (5 




dx 


^0 Q 28 41 p. m, 
— 4 54 12 


30 4 34 29 
— II 8 


Equated time, Meridian of Paris, T March 30 4 2 .^ 21 p. m. 


How Irt equate the 
comni«fnc«*ment of 
iJirdu Solar year^ 
CMicurriii» uith 
Chiistian Bissextiles 
not Secular. 

Cali }uz 47S2,A,D* 
1^0 Bifisextilc. 


AjamnsA and 
gitude 54". 


A. r. 4918, A. T>. 
iSi6 BusextiJe, 


Aynmnca and Lo«. 
gifudc 19’ 4E' 
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* 9 


ExRtrple for a year 
beiurc Christ, 

r. 

A. A, L\ 1. 

ii. C, aiAl commoa. 


^ / 9 

7 .^0 0 
153 000 


Ions. 11 52 I'O 0 


5. * 

0’S mean Longitude 1st January 1800, Table LTI, * 9 :21 43 47 

Fart 1st, do. for 16 yean 7 10,9 

F?.it id, for S'9 days, 4 hours, 23 Kumtes, 21 seconds - 2 27 5 1 10,2 

G’s i.:ean Longitude at equated time ^ 0 iO 43 iS,! 

dltr^ring only 0^,1 from the Ayanansa, 

The foregoing six Examples provide for eve^y rase of Hindu Solar Sydereal yean corresponds 
itig to Christiaa years which are either Secular ©r Bissextiles. As for the ccmnic n years the rule 
is the same, obserTing that in asceiiding years from A. D. 1700, the term m a of the hrst formula, 
applies to the number of years counted from the end of the century giving the years which «r© 
wanting to con)pIete it; and m b of the second, to the number of years counted from the begin- 
ning of A. D. 1800 to the proposed one. I shall gire a Examples of the case of Hindu 
Solar correspondiog to common European years, for the purpose of shewing how the San^s mean 
Longitude according to European Astronomy, is to be computed by means of Table LIE (*} 

Section" III. 

Examples for Hindu Solar years which cerreapond with common Christian years before and 
after Christ, 

ExXvpLr VIT. 

Let it be proposed to equate the commencement ot tiie 31C2d year of the Caliyug, answering 
to A, A, C, 1 current, a common rear. 

It will be found by Table \TIi (page 10 of the Tables'), that the Initial Root for that year h 
Eiiday, at 45' 43^ 43^ after Sun rise ; and by Table V, part 3d, that this Friday falls on the 1 1th 
March, wliich gives the value of in the formula T rr: /3 4“ f + (SaC -f- A + ma) 

(^Prop. II). 

Oferatiojt. 


1700 

+ i nC — 17. 


(17)01 

G, V, F. 

S 7 20 4 
X 17 

SnC 41 8 

-fA 7 12 

ma 4 24 


2 4 52 44 

SnC+ A-4- nia 


m r::: 1. wa “ 4* 24%0L 
Longitude deduced from Ayanansa.. 

T-Jde XXXV^, 11 22 so 0 0 

do. XXX VI, 11 22 29 40 35 
10 25 

Ansv/eving to 4^ 12* in time dr. 

G. T. F, 

P March 11 45 43 45 


-}-SnC-h A4'nia 


4 

52 

44 

Hindu time 

17 

50 

36 

20 

European time 

‘Tt’ 

llo 



_ H 

— 

6 




17 

14 

14 

36 

~ L 

— 

4 

51 

12 


17 

"T 

23 

24 

+ Ax 



4 

VZ 

of Paris, T =: March 

17 

9 ' 

21 

Yi 


w « -v rcminu lae rrancr, iQui nc li nat for the purpose 

but ificrciy to giTc tu those wha are not, the means of tt>ij3g hi» i’ahks and Formulae, 
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s. 

9 


7 57 5 

^ 44 4S,3 

7 16,2 


2 15 17 44, S 


which rule differs In no respect from the preceding^; but In order to find the Sun’s m<»aa 
Longitude bj means of Table Llf^ ’which is the same as that deduced from the A vanansSj we are 
to proceed as follows : 

Part I5 O’s mean Longitude Ist January, dir. I, • 

0’5 motion for one year ascending, dir, 4, . • » 

©’s mean Longitude 3Ut December A, D, 0, 

And there being from that date to March 17fh, 76 days, v/e have by part 
(out of the respective divisions) for 76*^ 24^ 36’' 

O’s mean Longitude sought, 
which difiers only from that deduced from the Ayanansa by 0^,5. 

Example VIII. 

The same for the commencement of the 4743d year of the Cali yug, corresponding to A. 1). 
1611, a common year. 

Formula T rz 3 +1 + (SnC-fA-f ma) — dx (Prop. II,) 

Operation. 

As (his case ofTers nothing new, I shall be contented with 
stating that nC *= 0 ; m = 55 ; ma = 4^ 15’ 33^ ; SnC-}- A-f 
nia c= 4^ 26’ 50^ ; dx — 9' S4^ ; and by the usual process, 
being found to answer to March 25 th, 30’ 55' I o'’, tiie time 
after noon equated to the Meridian of Paris is March 29th, 3^* 5' 28', at which time the 8uids true 
Longitude by Delalande’s Tables, or Table LIT, wdil be found as follows ; 


Ayanansa and Longitude. 

« / # » 

Table XXXV, 17 7 48 0 

do. XXXVI, 17 8 11 40 

difiewonco , — 23 45 

answering to V' 3V of time. 




• 


» 

Table LII, part Isf, dir. 1, ©’s mean Longitude 1st January 1500 - 

9 

20 

11 

55 

Do. do. dir. 3, for 40 years - • 



IS 

22,25 

Do, do. div. 4, for descending years, one year 

11 


4.5 

40,5 

©’s mean Longitude 31st December 1640 

9 

20 

13 

5?, 76 

Part 2, (by the respective divisions) for 88'* 3^ S' 28^ - •» 


26 

51 

49,96 

©’s Longitude, differing O*,? from th^ Ayanansa, 

0 

17 

7 

48,72 


Section IV. 

On the manner of equating the beginning of Hindu Solar year* concurring with those of the 
XVIIIth Christian century. 

We have already observed (page 253) that the term A of the first formula [7^ 12') applies to 
Solar years concurring with all Christian years ascending from A. D. 1700; and that B, of the 
»econd formula (7* 12’ 62*') to those corresponding to all Christian years descending from A. D. 
1800. We are now to consider the resolution of that part of the problem, which equates the 
commencement of Sydereal years from the 4802'* to the 4902'* of the Cali yug, corresponding with 


A. r, 4 : 43 , A. D. 
1041 couimcQ, 


Avamr<i.’i »nd Lob- 
Jr7^48^. 


TTow in equate tke 
br^l^innmg of Solar 
rmr* coociirrin;^ 
wtth those of the 
IStli CfaristiiB cea- 
lury. 



rr^Ii yng ^S04, A. 
D. 170^ Ep'.ch for 
tilt* S«»l;ir years con- 
curring r/ith ihos,c 
of ihc XVllhh 
century. 


The Equation for 
4S0J uiitquc. 


The yalncs af E and 
Y refc^rieii to that of 
li in th^^d foimula. 


Eormnia for 55olar 
vears from 4804 tt» 
4902. 


Ca«e unique. 

A- C. 4803, A.D. 
1701, 


( ^62 ) 

fliose of the European XVIIIth century ; the mode of doin» 'which differs only in appearance from 
the rest, for erery thing still deppiids on the Secular Equation S = 7^ SO' 4^ and its fractions. 
The formula however^ changes, as we hare seen at page 254, and this is to be ascribed to the Signs 
passing from -{"to — during that interval, although if we were to begin from that Epoch 'where 
S, A, and B = 0, such a change w*ouId not occur, as shall be seen hereafter. 

N. B. — -It is to be remembered, that A is only equal to 7' ; and B to 7^ 12’ 52^ at the end of 

the 4801st and 4901st of the Cali jug. The passage from A to B will b« explained in what follows : 


If from A, due to A. C. 4301 complete 

+ 

T. 

7 

p. 

We subtract a - - 

— 

4 

21,04 

We have the Equation for 4302 complete 

+ 

2 

47.^6 

The clilfereisce of which to a 


4 

24,04 

Will be 

— 

1 

3G,03 


which is the Equation for 4S03 complete^ answering to A. D. 1702 ; from which year the Equa- 
tion becomes negative. I shall therefore call the year 4804 current of the Cali yug, answering 
to A. D. 1702, the Epoch of the years concurring witli these of the XVUIth century, and iti 
Equation E 3GP.0S 5 that for the beginning of A. Cal. 4303 (1701) remaining peculiar 

to itself, viz. V 47'’596 = y. (Proposition IV), 

The above considerations will lead us to determine the value of B for the Solar year concurring 
with A, D. 1800 ; for let us find the Equation for the commencement of the 4901st year of the 
Cali yugj answering to A. D. 1799. 

Frrm the proposed year • 1799 


Subtract EpoJi 

17i-i 



Interval 

97 years :z 

: m. 

Now mulliply a(4’ 24'’,04) 

by m zz 

4 

21,01 
X 07 


7' 

6 

oKSS 

Add E (above found) • . • 

+_ 

1 

3G,08 

Equation for 1799 • 

To which add again a for one year • 

. 7 

+ 

3 

4 

27,95 

21.04 

Equation B, for 1800 « - - 

- 7 

12 

52,0 

This being understood, so will the formula 





T' — 1-^(E + m a) -^dx. (Proposition V), for all the years of the Hindu account which 

eoncur with those of the XVIIIth century, except the 4303d of the Cali yug (1701), which 
retdns its own Equation + V 47%9G rr y. 

Section V. 

Example IX. 

We shall first resolve the case of the beginning of the 4803d year of the Cali yug, aaswering 
to A. D. 1701, which, as already stated, is unique of its kind, the Equation being 

z:: 3 + 1 + Y — dx. (Proposition IV.) 
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G. r, 

/3=r • March 25 2 II 15 

+ 1 . • -t- 1 

+ r . + 0 0 2 47,96 

SO 2 14 2,96 

oO 0 oJ J7,2 from © rising. 

— H « « ^ — 6 

29 18 53 37,2 p, m, 

— L . . 4 54 12 

29 13 50 25,2 

^ dx • . 10 31 

Time P. M. equated to Meridian of J’aris, T" • 29 13 19 5), 2 p, m. 

And for the O’s Longitude due to that instant according to the European Tables, we hare Lriui^itude and 

naiiiu i' 48'/, 

s. * ' * 

Table LII, part I, Q^s mean Longitude 1st January 1700 - 9 20 57 51 

For one year, divisioH 4, - . . +11 29 45 40,5 

0*s moan Longitude SLt Dec/mber 1699 - 9 20 43 31,5 

Same TaOlc, part 2, for SSM3M9' 54'' - , 2 27 18 18,1 

©'s mean Longitude sought - 0 18 1 49,6 

di/Terlng from the Ayanansa on the beginning of A, Cm. 4803, by 1*,6, which is the maximum of 
deTiation which has occurred in the course of this research, even for the remotest times^ betweea 
the rcf uUs of the formula;^ and those of the European Solar Tables. 

Example X, 


Ayanansa and Longitude* 

Table XXXV, 18 1 48 

do. XXXVT, IS 2 13,9 

Difference 25,9 
Aafirering to 10' 3V zz dx. 


The same for the commencement of the 4S04.h year of the Cali yug, concurring with a\. D. 1702. Cnrci rorfhe-fmaiB. 
Formula T n: /3 -j-l — (E+n^a) — dx (Prop. V.) ‘^f the cea- 


fiere^ as the proposed ^ ear is that of the Epoch (page 262) m and ma n 0, and E+ mazzP 36”, 08, 


Ayanansa and Longitude. • ' * » c. r. f. 

Table XXXV, 18 2 42 0 zz March 29 17 42 3J 

do. XXXVf, 18 3 7 3 + 1 day . + 1 


— 25 3 


so” 

17 

42 

30 


Answering to 10' 10^ of time = dx. 

~ E+ma 


— 

1 

36, 

.03 


Hindu time, March 

lo 

17 

40 

53, 

.9 


European time 

W 



itF 



~ H . 

— 

G 






so 

1 

4 

20 

p. m. 


. 

— 

4 

54 

12 




29 

20 

10 

10 



— dx 


— 

10 

10 


Equated time^ 

Meridian of Parisj T « 

29 

20 

0 

0 

p. ra. 


A. C. 4S04, A. D. 
1732, a cotnuma 
>car. 


A varans* nwd Loa* 
gitude lb* T 42*, 
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C. 4559, A. P. 

17 la 

Ajanan*a an<1 Itn- 
|;Uudc 18* 44' ti' .i 
liikacxtile )c»r. 


And for the European Tropical mean Longitude* 



9. 

• 


if 

By Table LII, O's mean Longitude 1st January 1700, . 

9 

20 

67 

61 

Tor 2 yeais, do. div. 4, . . « 

11 

29 

31 

21 

O’s mean Longitude 31st December 1699 - 

9 

20 

29 

12 

And by part 2, for 88 days, 20 hours, 

2 

27 

33 

29,9 

G’s mean Longitude sought - 

0 

18 

2 

41,9 


differing only O'^,! from the Ayanansa. 

Example XT. 

The same for the 4S60th jrar of the Cali yug (A. D. 1743). 

The formula being the same in all inch case?, we hare m ~ 46 ; ina = 4C>X45 £4^,04 » 
3? SISpjS : and E^-ma — 3g 24’ IP 38 S. Hence 


j 7!S A^anaiiFa nrirj I.ongitude. 



e. 

T. 

p. 

1702 Table XX XV^, 6' 

f nr March 


11 

40 

0 

do. XXXVI, 18 44 32 

+ 1 - + 

1 




46 = m. 






— 26 


SO 

11 

40 

0 

and the time answering to 26’ is 10' =. dx* 

— E + ma . 

— 

3 

34 

o 


Equated Hindu time 

so 

8 

15 

58 


do, European time 

30 

3*^ 

13' 

23' 


— H - 

— 

6 





29 

21 

18 

23 p. ra. 


— L - 

— 

4 

64 

12 



29 

16 

24 

11 p. m. 


— dx • 


— 

10 

35 

Equaled time, Meridian 

i of Paris, T = March 

29 

16 

13 

36 


and the 0 ’b mean Longitude for that time by Table LIT, will be found 18® 44' 

The eleven preceding Examples provide for every possible caie that can be proposed for any time 
past or to come; but there remains to show the derivation of the various formulae hitherto used^ 
from the general one given at page 250, and this will be done by means of three Propositions, which 
are only introduced here for the sake of demonstration, their object being to trace the time when 
the termi S and a of the formulas become equal to zero. 


SlCTION VI. 


The Eqnatien for 
the b(‘ginninj of A, 
C. is Ig 26 v 


40p 

A. 


-- zs. 

D. 2500 the 


Epoch referred to. 


rROPOSTTlON A. 

If to the lime of the beginning of the 5602d year of the Cali yug, answering to A. D. 2500, 
you idd 1' 26’ 40' (34' 40' European time)= and reduce the tame to noon under the 
Meridian oI Pans, the Sun’s Longitude due to that instant, as giren by the European Tables, 



( 265 ) 

“ will be equal to the Ajanans.i for thatjear a* computed bjr the Hindu rule.” (Proposition I.) 

Pr.ooF, 

The beginning of A. C. 5G02 as elicited by the rule ciren at page 8 of this collection, falls on 

Wednesday at 43a 20» Op i'fler Sun lise at Lanca, and for the monthly date of the initial feria, 

we have by Tables Y and parts 1, Wednesday, 4th April, Julian style, therefore 

Formula T = (3 "T" SnC-f- ^ “f" I'Ja — dx, where SuC “ 0 j ma=0. A. C. SSOS, A. D. 

S50Q, 

A yannnsa aiid LongUu-le. P, 

^ ^ = April 4 43 20 0 

Table XXXV, 1 0 0 54 0 A= + 1 26 40 

do. XXX\’I, 1 0 1 33 41 

— . Hindu time 4 44 46 40 

DifTerence — 4l 41 41^6 - - — ■ ■■ - 

Ansn-erin^ to 16' 52* in time = di. ji. ' ^ 



4 17 54 40 from ©rising. 

— H 

— 6 


4 11 54 40 p. m. 

— L 

— 4 54 12 


4 7 0 28 

— 16 53 

Time e(^uatcd to atIcriJian of Paris, T = April 4 6 43 35 p. m. 

For the San’s mean Longitude according to the European Tables, we hare (the year being a 
Jea/7 onf‘), 

s. * ' ^ 

Tabic* Ln, O’smean Longitude 1st January 2000 - 9 23 15 38 

do. fur 500 \c6rs • . • 3 49 38,3 

O’s mean Longitude 1st January A. D. 2500 . - 9 27 5 16,3 

By the same Table, part 2, for 94* 6^ 43' 35^ . « 3 2 55 37,5 

O’s mean Longitude equal to Ayanansa^ - 1 0 0 53,8 

differing only by from that produced by (he Hindu rule. 


PaoposiTiox B. 

If to the foregoing constant Equation If 26v 40p = A? you add the ralue of S (7f 20^ 4p) 
for each century ascending from A. C. 5G02, and to the sum you add the time of comraencev 
ment of the current Tamul year, the Sun’s Longitude due to the time so equated will be equal 
to the A}anansa,” (Proposition I). 

Proof. 

Let the commencement of the 5102'* year of the Cali jug, answering to the Julian Secular 
year SOOO, be proposed. Then by the present Proposition | 



SuC + s. 
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A. C, 5lo:, A. D. 


Ayanansa and Lon- 
jiluJc 3G' 0•^^ 


E always referriblcf 
to -^SaC-f-A or 
— SaC^G of the 
fcraier fonr.v.Ix, 


Ceaernl fnrallyeari 
ascending from A. C* 

560 ?, A.U, 2jQ0, 


from 5^02 wh<“re nC nrrordJnj^ to former 

subtract 5\0'i notatiaa = 5, and S = 

remains (^jOO 

To which add prcnosed Equation ^ • 

Equation due to A, Cm. 5102 


«. T. !►, 

7 20 4 

X 5 


sr> 40 20 
4- 1 26 40 


E - 38 7 O 

Thcbegluning of the 5I02d jearof Oie Cali yug, as wc hare seen at page 259, ExanvplelV^ ig 

c. y. r. 

'March SI 22 55 0 
Add Equation abote found E — - + S3 7 0 

Hindu timej April 112 0 

H. ' 

European time 1 0 21 48 from 0 rising^. 

— H —6 


For the term dr, see Example f V, 
where it is equal to — ^1*?^? 
lwerin» to 12' 15^of time. 


March 31 18 21 48 p, m. 
^ L - 4 51 12 


— dx 

T' Z= M:irch 


13 30 36 
_ 12 15 


3i 13 18 21 p, m 


and this result being precisely the same as that found at Example IV^ needs no further Tcrifi, 
cation. 


It will readll}' be perceived t^at the Equation E 
Js the complement of SnC + h* 


C. T, 

S8 7 
21 53 


r. 

0 

0 


To a complete day 


V 


0 0 


So that when in Example IV we added I day and subtracted 21^ 53'’, we did precisely the same 

thing as in the present operation, when wo added at once the said diflfertncc. 

And in the same manner, if the 3102^ year 
cf the Cali y og were proposed, 5502 

nC would be equal to (25^00 


and SnC - S 

e. 

- 7 

T. 

20 

4 

«C 

- 

X 

25 

SnC == . 

3^ 3 

21 

40 

which add ^ = . 

1 

26 

40 

Equation E - 

a 4 

48 

20 


which IS precisely the same as was found at Example HI, page 257,— A, and therefore 

requires no further illustration. 

Thus it was that we found the formula 

given at page JoO, of the expounding of which I shall give another Example, 



( m ) 


E.tiMPLE XfL 

Let the 4S04th year of the Caliyu^ (A, D, 1703) be proposed. 


2500 

1702 Then nC 7. m = 98, Sr.C == 7“' 20’' 4‘’X7 — 5IS 20^ 2SP, and ma 


(7;9S 98X4" 24»,04^ =:= 1% 11t 15P;9. 


Therefore 


O. T. P. 

SnC ^ 51 20 28 

^ === J 25 40 

xna — 7 11 15,9 


SnC+A + ma = 59 58 28,9 


which Is the same Equation as that which was used at Example XT, 261^ and therefore the 
rest of the operation need not be performed. 

Lastly, we are to determine the precise time when S and a v/ill become = 0, on which occasion 
we shall obserre, that as this Epoch probably falls on a broken period of the year to which it refers, 
the term a, which is the variation for one uhole year, will exceed that which may be due to the 
commencement of the Solar year in the course of which it vanishes; a must therefore be transformed 
• . a X n 

where D represents tny number of odd days expired of the yean ■ 


^ PROPOSITZOX C. 

The precise time when S and a are equal to 0, fall:, on the 15th December A. D. 2519, Julian 
Style, (29th Gregorian style), at 18” 55' 1 1^ p, m. under the Meridian of Paris, or 253^ 185 17v 
17p after the commencement of the Hindu Solar year 5C21 of the Cali yug, at Lanca. 

As the value of m a on the beginning of the Solar year 5002 (A. D, 2500) was found to he Is ^6^ 
40p,thetime when it wIHbeequai toxeroisdetermined by thisexprcs5ion = 19 years, 

253d 185 17v 17p, and as we have now only a fraction of a on the beginning of the Hindu year, the 
formula will becoma T = g where D =* 253 days in the present case, to 

expound which we have by Tables VII and I, 


Initial root for the year C. 5602 « . (gj 

which accounts for 19 years. And for the fraction 2534 15^ l7v T7P^ fh& 
Supplementary Table LII, part 2, shews that there are 246 days expired at 
the end of Margasiras ; taking therefore the collective root for the said time 


G. 

38 


T. 

13 


out of Table III, we hare 

Initial root of the month Paushra 
To which add root for 74 18g 17v J7p 

Root at the given instant 


(0) 56 

(+) tO) 18 


p. 

45 


C) (1) IS ST 10 


50 

17 


55 

17 


( 1 ) 15 
Moaday^ 


B 


A G. 4804, A r>4 
ITOg. 


Transformation of a 
for broken periods 

of vears iMta - P 
365. 


Keiolufion of fhe 
Epoch when S 

a » 0. 


Sprclof 

u ^ X O . 
where ..-.rr , ^ 
<300 


Margnslras. 

958 

Table LH . 246 

Tib 
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which ferla being expounded by means of the Dominical Letter E, Julian style, (Tables V and 
VI) will be found to fall on the 15th December A. D. 2519. 

Here it is to be observed that we have added to the commencement of the •. t. p* 

Hindu Solar years, the two following fractions of roots, viz, - (^) 18 37 10 

(f) 18 17 17 

Sum, Hindu time S6 54 27 

do. European time 14“ 4o 47'(J) 


during which time the Sun’s mean motion amounts to 36' 21^,7, (i) wljich are to be taken into the 
account when we compute the Sun’s place by means of the Ajtanaiua ; which by 

5 . • ' 

Table XXXV = 1 0 18 0 
XXXVI = 1 0 18 42 


Difference 42 an5Wenc£; to 7'" 4' of time = dz. 


As for we have 365<^ : 4v 24i),01 ;; 253^^ (by Prop.) ; 3^ 3p. 

Orup.ATiON, 


For the Sun’s mean Tropical Longitude, 




c. 

T, 

p. 

P = Docrinber 

15 

15 

s 

12 

a X D 





355 


+ 

3 

3 

Equated Hindu time 

15 

15 

n 

5 

do. European time 

15 

C‘‘ 

4 ' 

so" 0 rising. 

— H - 

— ' 

6 




15 

0 

4 

30 p. m. 

^ L . 

— 

4 

54 

12 


14 

19 

10 

18 

, — dx - 


— 

17 

4 

Meridian of Paris, T 

14 

18 

53 

14 p. m. 




— 




By the European and Hindu Solar Tables. 


Aj 'anansa. 


Table LTL 


f. 


1 0 18 0 Sun’smean Longitude 31st Dec. 251 9, 9 C6 29 33,7 

" 6 17 7 46 do. 348^ or 14th December25l9 - 11 13 0 18 O 

y- . 1 19 16 56,5 18 hours ... 44 2L2 

- 2 57 25,0 53 minutes ... 2 10,6 

3f. 21,7 seconds • - • q 


SO 

3 


do. for 14’‘ 45' 47' (+) 

Sun’s mean place lo 29 2 


9 10 1C 29,1 


The difference of which resuUs'is insensible, 



' •• 'I ">4®? 
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There remain* notr only to shew, that S and a will change Signs from the 14th December 5519 Epocfc wb«B S ul 

ft Cilftfl^ 

Juli'^n sfvlf, which vtHI be proved by (he following resi>Ils. 

J>et the beginning of the 55 ^2d year of the Cali yug (A. D, 2520 a Bissexiih} be equated. 


A. C. *622, A. D. 
§52(K 


aX D 

The forrauU will be T n 3 — . dx, where D represents the n amber of daj s that Special f^|rtoI» 


remained from the 14th December 2519 to the end of (he Hindu Solar year 5621^ for which 
obserring that this expression in the last Example was • (2j3d) 

If you subtract the same from a 




_ . aXl> (llbd) 

I ou have ' 


V* p, 

5 3 
4 24,04 


r: 1 21,04 


365 its Talue for the present case 

Ayanansa, 1st Vaij^acha, Cali yug 
5622. S. • ' ♦ 

Table XXXV, 1 0 IS 5t 
do. XXXVl, I 0 19 33 

Difference 42, ffx therefore reauins as before zr 17' 4^. 

Operation. 

Initial root, preceding Example.. 


Ist Vaisacha, A. C. 5621 
Add for one year, Table I, 

Initial root, 1st Vaisacha, A. C. 5322 


jy, G, T, p, 

(6] 38 13 45 
(1) 15 31 15 


— I 21 


4 53 43 39 


European time 4 21 29 27,6 ©rising* 
• 6 


— L 


-^dx 


4 15 29 27,6 p. m. 
4 54 12 


4 10 35 15,6 
17 4 


Equated time, Meridian of P^ris, T =■ April 4 10 18 11,6 p. in* 
And for the Sun’s mean Longitude at the equated time by the European Tables. 


9. 


18 minutes 
11 seconds 


where 

gaUve, 


365 


At>anrjnsa aiK? Lou> 
guatle lb. 0" 1&* 54^. 


(0) 53 45 0 
Sunday, 

which expounded in the mual manner with the Dominical Letters DC, shews^ that the initial 
feria Sunday, falls on the 4th of April 2520 Julian style. Therefore 

G. T. P, 

g = April 4 5S 45 O 
a^D _ 

— 365 — 

Hindu time 


9 27 14 27,4 

-ri ^ 


O’s mean Longitude 1st January A. D. 2520 
0's motion for 94 days Con account of Bissextile} or 4th April 

by Delalande’s Tables, . - 3 2 39 3 

- - 24 3S,5 

44,4 
4 

Sun’s mean Longitude on the Beginning of A. C. 5622 — ”ii — ^iTsFz 
which differs only by 0*,3 from the Ayanansa due to that instant. 
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of thr (latf 
f I 1 u! ! Inicripls'jn 
e\p ‘U.kIc I. 


A . C. .'^044 uiiJf r 

llip j; 'VfniMcnt ot 
N. Sun’s app.tiiM.t 
Sr'U'i’eal LMp£;iiudr 
V,i !• :'9' U ». 


To tie'll ire the Sar’s 
rro'ui frojn li'r ;.i)- 
jiait'al Long'tt'ide. 


Thus ^fe hfiyo provod hy th? result of many operations, the correctness of the fortftula 
T = |3 (Sj)C f m s) + di, given at page 250, An anal\tical demonstration of the same 
yroukl no doubt have been more scientific ; but it was observed by a learned Gentleman, to whose 
judgment this paper was submitted, that as the Kala Sankalila was principally intended for 
the instruction and use of persons little versed in the higher branches of the Mathematiesj 
examples were the best mode of dcmonstratifui ; and to his opinion we have subndtted our own. 
There remains now to sliew the application of our formulae to the resolution of questions, which 
depend on (he Sun's position iu the Hindu Su’creal Ecliptic, at a given instant of time, wKich to 
resolve hy other means would involve the computer into long and delicate calculations. 

FiusT Casc. (^) 

On an old Inscription much defaced by lime, tiicre remains no other vestiges of the date of the 
cunt wldeh it was designed (o commeraorrito, but lhat of the current year 3G44 of the Cali yng, 
wirh the name of the vear of Jupiter's cycle corre'^ponding theieto, viz, Calatjuctu (the 52d^, 
botii ansvvciing to the 4 05 ill jear Saca, or from the biith of Salivahana, and the name of the 
Prince N, w liO ri igned at that time; and lastly* tlie Sun’s apparent Longitude in the Lindu 
Sydertal Ecliptic on the day cf the event, which is stated to liave then been in 4 29 4/'^ of tlie 
Solar Sign Vrischica . — Q. Wliat w'as the Hindu Solar Sjdereal date answering to that 
position of the Sun, and also th^ concurrent l^luropean date ? 

As the Sun's Longitude recorded on all public monuments is generally his apparent one, the firlt 
operation consists in deducing the mean from (he apparent Sydereal Longitude proposed, beitig 
that to wliieh the formula: answer; and this is to be eflTecled by means of several of the Tables 
contain d in this collection, and by the following process. 

The Christian jaaris expounded in the usual manner, 3644 — 3102 = 542 Julian Kalendar, 
and a«^ I lie Sign Vriscliica jT[ Is the Sth of the Solar Sydereal Ecliptic, our Longitude is to be 
expressed 7' d** 29' 47''. 

In crdfi' to deduce approxireatively the Sun’s mean from his apparent Longitude, we shall first 
usf' the latter as ibit were his mean place for finding the corresponding Anomalistic Equation, which 
w ill he done bv moans of Tables XXII or XXI V , and XXVII, part ^d. 

As the latter Table supposes the Sun'§ Apogee in 2’ 17* 17' 20% whieh will be its place at (he 
end of th(' 40iOth )ear of the Cali yug, and as we want it for the 3645% we are to correct the 
Apogee for 1297 years, for which (its motion being 1' in 617 years), say 517^ : 60* :: 1297’^ : 2' 
so* the Equation sought : which being additive in the 1st and 3d Quadrants, and subtractive ia 
the 2.1 and 4th Quadrants of Anomaly (agreeably to the construction of Table XXVII), is in Iht 
present case to be subtracted. 


(») The date of the Inscription is assumed. 



Now tlu Sign Vilscliica ITi angvrcrs to the Solar month Margasiras (Tamul 


Cartiga\ on the first cay of which the Sun’s distance from his Perigee 

s. 

# 

€ 

# 

is (Table XX VH, pnrt 2) . . . . 

1 

17 

17 

20 

Subtract correction . • - 


— 

2 

30 

Difelance from do. 1st Margastras • ^ 

I 

17 

14 

^50 

Batfts by the Inscription the Sun was advanced 4* 29' 47" in the Sign Vrischica HI 

, and because 

he is a(]\ancing towards his Perigee, that Arc is to be subtracted fiom 

s. 

« 

t 


1 

17 

14 

50 

the above - • • • 

— 

4 

29 

47 

Sun’s distance from Perigee, called Manda Kendra • 

1 

12 

^45~ 

“ '5 


Mhich is the Arsnmont of his Equation ; tliorcfore, with V 12 * 45' 3' referring to either Tables 
XXn or XXIV’^j we find the same to be 1 * 29' 20" ; and because in Table XXVII, the 

ru*:i;ative Sign ( " is affixed to the month Nargaszras when the apparent Longitude is sought, 

it is to be added in the contrarj csbc. Hence 

s. • ' ^ 

Proposed apparent Longitude « • 7 4 29 47 

Ra\i Phala - - 1 29 20 

0 ’s approximate mean place « 7 b 59 S 

With which in such matters, one might tery well be contented : but if more accuracy were 
required, as this mean Longitude would gire an apparent one 2 ' 34^ too great ; on a second 
trial, which need not be exhibited, tlie exact mean Longitude sought would be found to be 7’ 5* 
56' 37\ 

In order to simplify what remains to be shew n in this Example, I shall suppose that the mean 
Longitude deduced from the apparent one %Yas in round numbers 7* 6 *, which is of no conse- 
quehce, since the difference in the Sun’s motion falls considerably below an entire day. 

If we compute the Ayanansa due to the commencement of the 3644tli year of the Cali yug, 
either by the rule exhibited at page S4, or by Table XXX V', it will be found zr 3S' 42^ 
Q^s Madhi/ama Graha^ is tiho\e , « 7’ 6 * 0 0 

Madkyama Ravi Say ana . 7 6 58 42 

or mean Hindu Tropical Longitude, deduced from Proposition, the error of which we are to 
calculate before we can determine the European date of the recorded erent. 

p'or the time of commencement of the S344th year of the Cali yug. 

1 >. 6 . V. p. 

By Table Vlf, Epoch A. D. 500 • « ( 0 ) 57 n 15 

Table I, for 40 years - - ^ (1) 20 50 0 

Do. 2 do. . . . ( 1 ) ]5 SI 15 

- ^ (3) 15 32 30 

Soota dioa Wednesday^ 


The Argameot •f 
tbc fian'i Asuimdjr. 


Sun's irean Bvdrreal 
Louguude 7s. 5‘'5f' 


Sun's mean Sy Cereal 
Longitude as;^amed 
7s. b\ 


Ayaaaasa -f-SS" 48 * 

Sun’s Hindu mean 
Tropical Longitude 
Ts. G« 42\ 


The beginning of the 
Hindu Solar year 
expounded into iis 
ctirrespckndiog Euro* 
pcaa date. 


laitial root Sought 



!9th March A. D. 
54i. 


Exponndmgtbc time 
of bcjjlunii)^ of I he 
Tear fur fipJuijc ihe 
errur rtf the ilinilu 
Longitude, 


Frrf'rof the Hindu 
l.r»n 2 :U'r»Je in tK iC 
S,1 tOh 0 56*, lu 
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For expounding tins ferla, if we proceed as indicated at page 53 and the followdng, and by help 
of Tables V and Vf, we shall find that the Dominical Letter for A. D. 542 is Ej and by the limits 
girenin Table V, part Ist. that the Wednesday under consideration falls on the 19th March : with 
this we have the necessary data for correcting the Sun’s Hindu Longitude. 

Operation. 

1700 

542 nC=n. ra=:5S. SnC = Id SOs 40^ 4tp. ma = 

(11)58 A = 7v 12P, and SnC+A+ma = 1^ 235 3» lOP. 

Formula T = J24- (Prop. II.) 

Avanansaand Longitude. 


4s I5r 14P. 


Table XXXV, S3 42 
do.XXXVl, 38 42,8 

DilTerence — 0,8 
answering to 20* of time = dx. 


G. V. P. 

March 19 13 .2 30 
1 day^-SnC+A+raa = 2 25 3 10 


in Hindu timo 

in European tii 

— 11 

— L 
— dx 


21 

3S 

35 

40 

21 

15 

2^ 

16 

— 

6 



21 

9 

2C' 

16 

— 

4 

54 

12 

21 

4 

32 

4 


- 

- 

20 

1 21 

4 

31 

”44 


Equated time, Meridian of Paris, T z= March 21 4 31 44 p. ra. 

When the Sun’s mean Longitude by the European Tables will be found as follows : 


I. ' " 

0’s mean Longitude Slst December 541 « 9 11 36 2(5 2 

O’s motion for 80 days, by Table LII, or Delalande’s, ^ 

2 18 51 6,4 

9 51,4 
1 16,4 
do. 


21 st March 

do. 4 hours - • • 

do. 31 minufes . . , 

44 seconds ... 

G’s mean Longitude sought 
differing only from the Ayanansa abo^e found by 0*,2. 

Now by the Hindu Kalendar, the Sun 1« 

is supposed to haje entered Y on the 18th 
March A. D. 542, at 23^ 25' p. m. (1; ) ; 
but according to the European Tableij 
that Longitude was only due on the 2Ist 
of the same month at O’* 25' 56' p. m. also 
at Lanca (2« the error of the Hioda 
Table's 18 therefore 2* 10” O' 56' ; during 
which time the Sun would tnoTe through 
2 22 57', 5 of his Orbit, by which Arc 


0 0 38 42,2 


«. V. p, 

March 19 13 32 30 from O rising 
_ 15 


Hindu time 

2« 


Error in time 


18 

58 

32 

30 




"1/ 


H. 

/ 

# 

21 

4 

31 

44 

+ 

4 

54 

12 

21 

9 

25 

56 

18 

23 

25 

0 

2 

10 

0 

56 

2* 

22' 

57 

'j5 



( 273 ) 


the Tl'nJu Tables make his Tropical Longitude too great, as irell ai the AjaHansa, at the begio- 


E-ing of the rear. 

from tiiis it results that If from the IJiadu Tropical Longitude s. * ' ^ 


f»un 1 at pige 271 • - •• 7 6 38 42,0 

We subtract the error • • • > 2 22 57,5 

W'q have the corrected Longitude » 7 4 15 44,5 


Ceirecfeil Tropical 
L»ndtuUe Ts, 4* 15' 
44V. 


Expounrl by the Tables the time due thereto, viz. 31st s. * ' ^ 

December 511 . • - - 9 11 35 25,2 

9 21 45^ 5,7 October 23(1. 
54 12,5 22 hourffr 

7 4 15 44,5 


Tve have for the true date the 23(1 October 22^ 0^0^. 

IV. 13 We noulcl hare obtained tho same result if after having expounded the Hindu Tropical 

Longitude hy tlie Tables, which vronid have given October . 26 S’* 0' 56^ 

We h id subtracted theri from the error in time • 2 10 0 55 

For th^re remains the same time as before found, October 23 £2 0 0 


Trne Ruropean date 
Mrridian t,f Parii 
Oclob€r 23d, 2$h. 


True tiACk 


PCotf this time referred to the Meridian of Lanca, and to that of Sun rising, expressed in Hindu 
guddias, &c. iff ^ • October 23 22” 0' 0* p, m. faris. 


H . 5 

L . 4 5i It 


European time - 21 5? 54 12 from © rising.’ 

True date expressed In Indian guddias, Ac. October 21 22 15 SO at Lanca. 

For the IJ'ndu Solar monthly date. 

Lastly, as the 1st Va’sacha A. C4i. 3644, fell on the 19th March 542 (page 272) we have from 
that date to ihe 24th October 219 days. 

B-it by the snbs diary Table LII, part 2, from the Ist Vaisacha to the last day in 
Cat tica there are • • - - . . 21<5 

There remains in the following month * 3 

^'hich arp the number of days expired in Min'^asirus, The current Hindu Solar date is therefore 
AiargasiiHS 4th, at 22' 15 30" alter Sunrise at Lanca, 


Tot the Hindu Solar 
montbljr date. 


4tTi Margulraa cue* 
reaU 


(*) Althoiig’'* I rnileav.juied t« reader this Example ai clear as possible, yet at fronj the noreliy of the 
prece^i, a proof may be required that the result ii exact, 1 thall expouai by the usual fotmaU Utc date now 



T<i restDre a lost 

Ipi/Cfa. 


The r.ame of ihe year 
<>: Jtt»j t'rs C\cl? 
bf' lig g veu, hoTi to 
e’..s( ,t A the mure- 
Tri-l if th»^ 
piMi’ :ij: one af ti»c 
yvg. 

In th-’y fol- 

io 'r t,ie S..i[ra ac- 
coiirf ; 1 i the t'cii'n- 
i!.at »1 Ue 
g^,s. 

I’he reign of the 
T'naee \»0‘>se name 
H recontt'i on j 
doctimcnt rdsfla- 
ta fur the laixe w ;ie» 
koowu io hUiory, 


Or that of any of 
hjs known colempo- 
rariei. 


When the duratioa 
of any leign exceeds 
COyeari^tlie question 
is subject to tw* aa- 
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Note. 

If it £0 happens that the numeral of the year cf the Cali vug ?54 4. he also oblltertted, so that 
there only remains the name of Jupiter’s year, Calaijinta the 5^2d cf the Cycle of GO years, we 
are to enquire how the Epo:h may te restored, and for this we are to attend to the following 
cor i^idcralicns. 

TiiQ fir^t point to he ascertained is in what part of India the inscription was found ; for If in 
Der.gal, (he C’.acra 5 ear will have been computed by the rule of the Surjlah Slddhnnta, modif.ed 
bytheTika; and If in the Tcvhns'jhi, by that of the Ttiliugas. In the present case we shall 
suppose that the insciiptian v/as found in ngtl. 

AVe are new to observe that as there is a year of the same name in every Cycle of GO years, 
the prohlcni cannot be resolved unless some new data be furoitlied ; hut we may hncl a suificieirt 
one in tiie ruirue of the Prince or ruler who governed at the time of the recorded event, which ii 
always inserted in the insciiption, grant, perwana, &c. tliat is to be expounded ; provided such a 
Prince or chUf be known to Indian history. The time of his birth, of his ascending the throne, 
and of his death, or the end of his reign, are the limits to be most depcndeil upon. In defiuU of 
these, the Ppocb cf some memorable event which may have occurred during his reign, or that of 
any of his known colemporarles, or even the time about -wliich he llourisht d, may be considered 
as data, more or less to be depended upon, according to their degree of precision. 

For although it be not impossible that the same inrUridual should have possessed authority during 
sixty years of his life (in which case the question would be subject to two answers^ yet as the 
contrary case is the most probable, there can be, in most cases, no very great fear of error when 
supposing any common reign to have lasted less than that number of years. 


obtained ; wliich if it be correct should give the Ilindn Tropical cieac Longitude deduced from the apparent oue 


failed OQ the I nr, cr'i.ifion, Tiz. 6' 38' 42', (page 271). 

Formula T =. ,S + 1 + 

V. B.— As the value of the terms has l»een computed at page 251, the same quantities are lo be used. 

43. T P. 

3 =« October 24 15 SO 

I day + SnC A ma 2 15 S 19 


For Sum’s L««eUa(?e , 

31st December 541 - 9 II 35 26,^ 

October 4 u 6 th - 9 24 42 SO, 7 

8h. - 19 42,8 

0 ' 56^ • 


Longitude sought • 7 6 38 42,0 


26 ^*7 18 40 


26 18 55 29 

— H - - — 6 


26 12 55 98 
— L . - — 4 54 12 


26 8 1 16 
— dxsh - — iO 


T « 26 8 8^ 56 


wblcb is tVe same as above. 
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Example I. 

Let it be snpposed that N. the Prince Mho«e name appears on the face of the inscriptioHj iS 
known in hisforj ; and that he reigned in Bengal between the years of the Cali yug 3601 and 
3 j 51 : the first step to be taken is, to expound the year of the Chacra which corresponds to the 
f;rst cf these two Epochs ; and this will be effected by means of the rule given ia the Postscript 
to t’le third Memoir, and Table XVIII, 

Ey the said Table it appear®, that the last expunged 3 'ear of the Chacra before the year 3601 ol 
the Caii yug, fell in l!ie OoSlst year of the same ; answering to A. D. 480 
but 3601 current, or 36CO complete, answers to D. 

difference 19 

therefore we shall hate 28 to add at the end of the rule. (*) To proceed^ 

lo 20 


Example according 
tc< the (iccoaat of Uie 
Sa&tras. 


86 )^^ 00(41 

100 

86 


56CO 
4- 41 


74 


60 ) 8641(60 

41 
4- 23 

9 Yura, 

therefore Yut*, the 9lh of the Chacra, answers to the 5501st 3 «ar of *he Call yug current; 
but from Yuva 9t!i to Calayucta the 52d, there are 43 years ; hence 3601 43 z:; 3644, the same 

year as that originally found on the inscription. 

Example II, 

Let us suppose that a perzeana was granted by Se^ajee, the chief and founder of the Maprahta 
power, which was dated, among other designations no longer legible, rhan\ the 33d year of the 
Chacra, 

As Serajee reigned in the Peninsula of India, the proposed Cliacra year was no doubt computed 
according to the Tellinga account ; and to expound it we are to refer to the appropriate rule, 
difcloied in the third Memoir, and adverted to at page 14S of this work; the process of which 
is still more simple than the former. 

Now as we know that Sevajee died in the 47S2(I year of the Cili yug (4781 complete), answer, 
tng to A. D. 1680, find the Chacra year corresponding thereto. 

60)1731(79 
63 i 
41 
+ 13 


Erample according 
tt> the Telliaga 
aouQt, 


54 Raudra^ the current year by the Telling* 
account. 




(*) Vide PolUcript le (he 3d Meaaoir, page £13* 



The A'vi:rar'a an 

t]. 'fJHo ,i^. ^ i„r 

T' « *’ ! ■ r ^ tt Joo( 

4 


The i!afe of an an- 
cient S'»!.ir L lipse 
f' pouadi i iniu 

du ;SoUr 


A A. r. 7?0,Ch !5' 

p. ri. ilcnduu of 
Vans. 


A. r rli 23S2 
cum ill. 


For file time of he, 
giojiir.;; of the liiudu 
boiaF ^ car. 
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Bai Vicar I Is (he 52 J of the Chacra, and as the Epoch which we hare expounded is that of 
St*\ajee’s dcaih, it is rrianlfest that the ve-ir sought is that wijith [)recc^ded /iawt/z'tf, the 54th; 
hence 51 — 33n }ears to be subtiacted from 4782 : we have theiefore A. Cal. 47 GI 3 answer, 
ing to A. D. 1650, for the Epoch which corresponds to the proposed Vkuri, and which needs 
no further dt monstjation. 

The Ej.och bf ingthus rocovered, the Ayanansa maybe computed, and the process for expound- 
ing any particular date of the same, (as shewn in the first part of this article) will apply. 

Lastly, it semetimes happens (diough not in inM-iiptien*, perwanas, nor grants; but ia 
Astionomical documents^ that the Ayanansa remains a:nong the Elements which have been pre- 
served, aid ciigh thv- numeral of the yf ar hag been lost. This case admits of a ready and unerring 
solution, by mians of Table XXXV; which in all cases will restore the Epoch, aii must be well 
known to tlie reader. 

Second 

The most anci^mt EcTps? which has been transmitted to ns by the Babylonians, occurred oa 
the 19ih March A. A Chiistum 7 20 ; at C * 45' p. m. Mer.dlan of Paris. — Wanted the concurring 
Hindu Epoch of the same Eclipse under the Aleridian of Lauca ; together with the error of the 
Hindu Solar Tables at that time. 

C XUTION. 

The year 720 before Christ isa Bissextile one; therefore for finding its Dominical Letters, 
we are to us- the first part of Table Vf. 

S£« And because the proposed year ascends before the birth of Chiist, for finding the com. 
jn* ncf-mcnt of the corresponding Solar Sydereal vear, we are to use the third part of Table V. 

£<> Tile liotaiion of the year of the Cali )iig will be 3102 — 720“ 2332 ; and as it preceded 
the institution of thc^ a?ras VTcrainaditya, and Salivahana, it cannot be expiessed in the same. 

4<] By 'J'able V, part 3, as the 2302d and 2402(1 years of the Cali yug began on the 7th 
March, there can be no doubt but that the proposed year commenced Tery near to the same date 
in its own month of March. 

OrERATfON, 

For the commencement of the 2382d \tar of the Cali yug, answering to A. A. C. 720* 

D. C. T. P. 

By TabV VriT, part 2 ^ Tnitial Root, A. 700 B. C. • (0) 56 40 0 

For 20 }ears, by dabl^ 1, subtract . - (4) 10 25 0 

Initial Rost of A, Cali yug 2332 « (3) 46 15 0 

Soofa dina, Wfdiusday. 

To expound this fetU into its European date, we find by Table V, part 3, that the Secular 
Christian year before Christ 700, began on a J7twr5 / and by Table VX, part 1st (the year being 
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1 BIsscxtHe one) that 4 rlajs are to be subtracted from the said Thursday in order to obtain the 
ftTi'i on Mrhich that year began^ Mhich falls therefore on a Su/idaj^ : hence the Domlaical Letters 
sou^^ht are AG, 

Now, as the date fallsin March, with G as the Dominical Letter, nfer to the Kalendar about the 
7tli of that month, and you hIH find that Wednesday (the Soota dlna) falls on the 7th of March, 
But the proposed date is the 19th, therefore adding 12 day* to the 1st Vaisacha, we hare the 13lh 
of that month current (the lith complete) for the date of the Eclipse, and to have its precise time 
at Lanca according to Hindu reckoning, 

II. ' 

Time from noon at Paris » • • C 48 0 p. m. 

To count the time from Sun rising, add • - 6 

And to r^rfer to the Meridian of Lanca - « 4 54 12 

Time of Eclipse coxmted from Sun ri*e, European hours, 17 42 1 2 

The same converted into Hindu guddias, viguddias, &c. 4 4“ 15' 12' after 0 rising. 

Answer ^The Hindu Solar date of the Eclipse which occurred on Monday the 19th March 

A> A. C, 720, at 6^ 43' p. m. at Parii, would have been expected at Lanca on Monday the 13th 
Yaisadia of the 23S2d year of the Cdi yug, at 4 1' 15^ 30** after Sun rise. 

Let us now consider what would be the error in the Sun’s mean Longitude at that time, accord, 
rng to the Hindu Tables, 

I. We have S'^en that the month Vaisacha and year 2382 of the Cali yug began on AVednes- 
dtiy, at 46“ 15 O’, after Sun rise at Lanca, when the Sun’s Sydtrcal Longitude w'as supposed to 
be — 0. 

Now if we compute the Ayauansa for the beginning of the said year, it will be found 

— „ 18 * ir 6L 

s, • ' 

The Sun’s Tropical Longitude therefore was 12 0 0 0 

_ 18 17 6 

O’s mean Tropical Longitude, 1st Vaisacha'23S^ « 11 11 42 54 

which day as we have seen, fell on the 7th March A. A. C. 720. 

II. The Hindu Solar date of the Eclipse being the I3th Vaisacha (12th complete), the Sun’s 
mean motion must be added to the above Longitude for that number of days. 

G. Y. p. 

But the Sydereal month boifan at . . 46 15 o? 

And the time of Eclipse was . . « 44 15 20 S G rise* 

Difference . 1 59 30 

which were wanting of the 12th Sydercal day co;?ip/<?fer, when the Eclipse occur - and 

during that time the San’5 mesa motion was 1' 57", 8 which quantity is therefore to be subtracted. 
Hence, 


7th March A. A. C, 


Solar time 
of Eclipse ut Laucu. 


Fnr the error of the 
Hiadu bolar Tables, 


Ayanansa 18* 17^ 
6" mean Tropical 
LoBptude of 1st 
point in the Side- 
real Zodiac Ils.' 1 J* 
42 ' 54 * Hiadu ac* 

COHllt. 


Time wanting io 
complete the" i2lh 
Ssdereal day. 


Tropical Sun's Lo/i. 
^itude at the time of 
Eclipse according to 
the Hindu Kalendar 
ils. 23* acy 
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s. 

• 


« 

©’s mean Lonsfitude, 1st Valsacha • 


11 

11 

42 

54 

His motion for 12 days 

- 


11 

49 

40 



11 

23 

32 

34 

Deduct the same for tlie Incomplete day 

- 


— 

1 

57 

Ravi Sfiijana^ or Sun’s Tropical Longitude 

- 

11 

23 

30' 

37 


accarding lo the Kalendar, but ^vhich is Inconsistent ^^U!l the existence of the Eclipse. 

Ill, In order to find the error of the Hiiid« Table;, let the time for which it was predicted 
according to the Solar Kalcndar, be equated hy means of the formula giren at page £53, Propo-? 
sition II. 

T “ p + 1 + SnC -J- A + ^ ^ 

Ornr; \tio.v. 

A, A. C. 7£0 nC zr £4. m 20. SnC =: 2' 50* 1' oC^ m a :=: 28' 1\ 

Epoch 17C0 A — 7' 1^'', 

n. C. T. F. 

(24 20 SrC rr 2 55 I 3i> 

+ A zi: 7 12 

Avanansa, + m a zz I 23 1 

Table XXXV, 18° 17‘ 4’ 

do. XXXVi, IS 17 30 Si.C + A 4-ma^:. 2 57 30 40 

Difference 2G answering to 10" 30’' of time ~ Jx. 

S =r 7' 20’ 4*’ 

nC = X 

SnC ~ 2^ 5G 1 30 

a = 4 24,04- 

ni X 20 

ma = 1 28 1 

3 = March 19 44 lo 30 
4 fSaj^-SnC-h A-j-ma - - 3 57 30 49 

Equated Hindu time - - 23 41 52 IQ 

do. European time . ^ 23 IG"4r 50"' from Q rrdnr 


23 10 44 5G p. m. 

~ L . - — 4 54 12 

23 5 50 44 

+ dx . - + 30 39 

Equated time. Meridian of Paris, T = March 23 6 1 23 p, m. 

When the Sun’s mean Longitude by Delalande’s Tables, or Table LII, will bo found to be as 
follows : 
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S. • ' * 

0*5 mon.n Lonajitiidcj 1st Jf?ni?riry A. A. C, 720 . 9 2 2G 25,0 

(•j’s mf‘«n motion for 82 d:i^ s, 'i'?ii)Ie LIl j or 23d March 2 20 49 2:),! 

Do. for 6 hoLirs^ I' 2/ do.' part 2, - . ]4 f0,5 

0*s mean Longitude sought « 11 23 30 SS5O 

ATi'Irli (lifTer; only from that found by means of the Ajanansa, Article If, by 
IV'. Now since the Hindu Kaleiu (1*^^ } 


<lar supposed fhtt the Sun’s Tropical Lanca, March 1 9 44 I'j 3U from © rising. 

Longitude OR Monday, March the 10th, 

Hindu time J 9 29 1 5 ^0 p. in. 

at 1 D 42' 12^ p. ni. at Lanca (1^ ), was ^ ^ 

11* 23* SO' 3§'^, whereas it only reached ^ Fari^, March 25 G 1 S3 p. la. 

DlfTerence ofiongitude 4 4 54 12 

that pisltion on the 23d of the same ^ „ 

Lanca 23 10 55 35 

month at 10" 55' 35' (,2® ), it follows f 1 42 12 

that the Kalcndar f.as 3^ 23" 13' 23» ^ 23" 1 .3- 23* 

. degrees 3° 54' 38^,4 

clow, (^3 58' S'" 27^ Hindu time), during ’ 

I.liicii time the Sun «ou!d move through 3’ £4' SS’,!, vvhich E!ie^vs the quantity by which the 

■Ili.idu Tropical lyrngitude of the Sun (or the Supplement of the Arc of Ayanansa to 12’ at the 

beginning of the year) was too great; and consequently the Ayarrania too little. 


frror of tfir Hindu 
J^olar 'lablps in time 
.S'cl. 2*ih. l.‘r o:3\ in 
devices 5*5i' 3b"', 4. 



Hindu time 

J9 

29 

15 

^0 p 

(2'.’ ) 







Fari^, March 

25 

6 

1 

S3 p. 

Difference 

of Longitude 

4 

4 

54 

12 


Lanca 

23 

10 

55 

35 



19 

11 

42 

12 

I 

Irror in time 

od 

o 

23" 

13" 



in degrees 

3° 

54' 

to 

00 



Ilor.re Trorr! Longitude found at Article TI, page 27 S . 11 23 30 38 

Sul)tiact enor of Hitulu Tables . . 3 54 33 4 

©’s correct lacun Tropical Longitude • » 11 19 35 59 


e; ‘1 correct lacun iiopical Ijongttude • » 11 19 35 59 6 

6 ^ 

At the time of Eclipse » . . 5 19 3S SQjf 

To verify which 

‘Compute the Sun’s apparent Longitude answering to that above found. 


O’s mean Longitude » , 

Lquation of the center , , 

N’^tution - — 2', 9 

l/’s Kquntion, 1st part , 

Do. d®. 2d part — 2,1 

Equation • , 

J’s do, • • ^ 

Soiitract Ntltation and 2d part 

y.'s Equdion - - . 

O’s apparent TiOT»gitude at time of Eclipse 
fLhe same computed by Dominique Casi>ini 


0*3 rorrectfd mean 
'lYopica! Longitude 
5s. 19' 3 j' 59^6. 


s. 

• 

/ 

ff 

5 

19 

35 

5P,6 


1 

42 

57,6 




3,7 




1.2 




2,4 

5 

21 


4,5 



— 

5,0 

5 

21 

18 

59,5 

5 

21 

27 

0,0 




0,5 


Sun fi apparent 
LongitHde at the 
time of Eclipse. 


Difference 



How fo express the 
San’s Sydercal Lon- 
^Jiudc according to 
)Iindu account, 


.^un’s Madhyirna 
Graha 11" 47' 41'^, 
liavi Sayana 2d' 
uncorrected. 


error in the 
Hindu Solar Tables. 
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Ne apology I conceire, need be offered for this difference of 8* In the Suu*s apparent Longitudes 
at (he time of the Eclipse, considering that of the processes through »hich they have been res- 
pectively elicited, and the remoteness of the Epoch, 

To find the Sun’s position in the Hindu Sydereal Ecliptic, and his distanre from the Eq^uirioc- 
tial point at the time of the Eclipse consistently with the Hindu Solar Tables, 

VI. Since according to the Indian computation hy means of the Ayanansa, the Sun’s mean 
Longitude on the 13th Vaisachnjat lE 42' 12" p. m, (Art. IVJ, was supposed to be 

s. * " ^ 

(Art. II) - , n 23 30 S7 
12 

Ilis distance to the Vernal Equinox was • - - 6 29 23 

And as the Avanansa for the beginning of that year was (Art. II) 18 17 4 

His supposed place in the Sidereal Ecliptic should have been n: H 47 41 


which will be better understood by referiiog to the Type, 

r 


Eqr 


« 


ir 47' 41’ 

Mkclhvama Graiia, 


6’ 

Ravi 


29‘ 23’ 
Sa\ana. 


IS' 17' 4 " 

A_janansa. 

Conclusion”. 

VII. It follows from (his research, that if the Sun’s mean Longitude had been rightly expressed 
in the Hindu Tables (even if no other cause had interfered, such as that of the time occurring 
during the night} the Eclipse could not have occurred at the predicted lime ; because that one 
should have been possible on the 13th of Vaisacha, the Sun’s Longitude should have been 11’ 19* 
SC' on that day at 44^ 15" 30** after Sun rise at Lanca, as we have seen at Article V, But the 
feria or weekly day on which the European Catalogue states the Eclipse to have occurred, cannot 
be changed In consequence of any hypothesis in the error of the Hindu Kalendar, and since 
Monday the 1 9th March, is that indicated by the former, Monday the 13th Vaisacha (Tamul 
Chaltrara) has boen well expounded ; from which it follows, that the error lies in the Hindu 
Solar iables, and not in the Kalendar. 

If therefore the Sun’s Sydereal Longitude be proposed, and the Hindu Solar time be known, 
and if the Cliristlan corresponding Epoch is to be deduced therefrom (w'hich can only be 
done bv referring the Sun’s place in the Sydereal to the European Tropical Ecliptic) the proposed 
Sydereal Longiuuue must first be corr<^cted« 
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Case vshere the Sun^s appafent Longitude is found recorded on an Inscription^ 

For instance, let it be supposed that the Sun’s apparent Longitude in the Sidereal Ecliptic 
13* 2(y 41^ was found recorded on an inscription, with the year 2382 of the Cali yug, which 
reduced to his mean place would be IT 47' 4V (^Article VI), if we compute the Ayanansa for the 
beginning of the said year, it will be — IS’ 17' 4* (\rticle HI1, and if we equate the time of 
beginning of that year, we shall find the error of the Hindu Tables to be 3* 54' 33^,4 (Article IV), 
therefore • / ♦ 


Frosi the Sun’s mean Longitude 
Subtract error 

Corrected Madhyama Graha' 

Which subtract fr(^ Ayanansa 

Jlarf Sai^anci or distance to Equinox 


Sun’s Tropical mean Longitude corrected 
And if we convert the same into time by reversing the process 


Sun’s mean Longitude 1st January A. A. C. 720 

70 dajs 
3 do. 
fj hours 
4 g niiuutes 
8 do. 

Time erpeended 19th Mauh at 6** 4S' p. 


11 47 41 

3 54 3S 



7 53 3 

- 

13 17 4 


10 24 1 

1 

2^ 0 0 0 

. 11 19 3o 59 

for using 

the Tables, 

s. 

0 / # 

9 

2 26 25 

« 2 

8 59 43,1 


7 53 6,5 


14 47,1 

• 

1 38.6 

- 

19'4 


m. 1119 36 0,1 


which is the same as originally proposed, within a trilling fraction of time, the latter Lon=. 
gitude being greater. 


POSTSCRIPT. 


I Intended to have confined this paper to the preceding : but having communicated to a 
learned friend the foUowing computations of the error of the Hindu Solar Tables, as derived from 
the Solar Kalondar at the end of each Quadrant of the Ayanansa, when taken in its fictitious 
form (such as it now obtains among Native Astronomers), he was of opinion that these should not 
be wilidudd, because if any modern 3 yauluh Sastra should ever be quilified to read this v/ork, 
he would find thtiein a clear proof of the absurdity of the system to which they are all so generally 
attached. (*) 

I shall therefore give the calculations of the place of the fiist pohit in the Hindu Sydereal 
Ecliptic, in (l.e 'IVopical one st the end of each Fadah cf tlie Ayanarna, udng the formulae, ati 
account of which was given in the body of this Appendix ; and deduce the error of the place 
assigned to the Sun when in the said points by the Hindu SoUr Sydtreal Kaleadar, in the rajuner 
that was adopted in the preceding Exampbs. 


ITie coirverse of t1»’ 
preceding prupjf»» 
Si lion. 


(*) See the Diagram at the top of p:!gc 2 IT, 
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Case 1. 

To find (he Tropical Lon^liude of tnc first point in the Hindu Sjdorcal Ecliptic at the end of 
the first Padah of the A} anan^'a, ttIucIi falU at the expiration of the ISOOth year of the Cali j ug, 
answering to A, A. C. 1301. 

The formula for this case will be 

d.r/ 

T r: /B'j-lH- (SnC-[- A-[-m a) -|-dx (Prop. IT.) 

1301 

1700 where iiC — SO. S n 7' A = 7M2". m rz 1* 
ma :z= 4" 24^,04, 

SnC-f A+ma =: S’* 40*^ IS" 3G\ 

Ajanansa. Tropical Longitude of Y'* 

o / // J ""o 

Table XXXV, 27 0 0 12 0 

do. XXXVI, 27 0 37,5 27 

37.5 11 S 

answering to 15^ 12^ of time rz dr. 

And if we expound the time of commencement of the iSOIst year of the Cali yug by the rules 
which were gWen in the Key to the Madhyama Saura mana, it will be found to fall oil March the 
3d, at 2S' 3S" 45^ after Sun rise, under the Meridian of Lanca zz /3. 

Opep.ation. 

/3 Marcl 

r^+SnC+A + ma = . 

Sum in Hindu guddias. See, 

do. In Euiopean hours. See, 

— 11 

^ L 

+ dx 



c. 

T. 


1 3 

23 

38 

45 

4 

40 

13 

36 

8 

S 

52 

21 

8 

3 


56,4 

— 

- 6 



7 

21 

S2 

56,4 

— 

4 

54 

12 

7 

16 

38 

44,4 


+ 

15 

12 

i 7 

16 

53 

56,4 


. m. 


For the Sun’s mean Longitude by the European Tables, at the equated instant of timef 

s, • ' ^ 

P>y Fpblo TJT. Q's mean Lorgiludo 31 st December A, A. C. 1302 - 8 27 15 12.2 


O's nican motion for 66 days, or Mrrch 7th 

do. for 16 hours » 

50 minutes • 

3 do. 

50 seconds 
6 do. 

G's mean Longitude at Equated time 

^’rr • T . A Europpan Ayannnsa ^ 

a.f.enng culv O ,1 froa, tho hiudu iyananai. 


2 5 3 9,3 

39 25‘5 

2 s'2 
7,4 
’ 2,1 

2 

11 2 69 69,9 

12 

0 27 0 0,1 
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Fer the mor of the Hindu Solar Tables, 

B/ the Hindu Kalcndar the Sun is 
supposed to hare entered the Sign IT 
on the 3d March A. A. C. 1301^ at 5* 

£7' 30'^ p. m. (lo ). at Lanca; and the 
Sun’s Longitude on the Tth of the same 
month was ir2*’59'59\Q at 2 IMS' 

S'' p. m. also at Lanca. The error of 
the Hindu Tables was therefore 4" 3G' 

4U^.6 in which Is to be subtracted 
from the Sun’s mean Hindu Longitude 

in order to liaye the true one at the time referred to. 

Case 2, 

The same for the commencement of the 360Ibfc 3^ear of the Ca'i vuy. answering to A. D. 499. 
tvhen the Ayaaansa completed its second Padah. The foimaia being the same as in the pre- 
ceding case. 

1700 

4P9 . nC = l£. ma==4« 24^04. SnC+A^-ma 

(12)01 

AyanancR and Loneltude 
by both Tables = 0 ; therefore dx = 0. 

And expounding the time of commencement of the Hindu Solar year as usual, we have 

e. V. p. 


p March 19 6 8 45 
l4ay^SnC+A+ma = - 2 28 12 24 


Sum, Hindu time • 

21 

34 

21 

2 


21 

13 

44 

27,1 

_ H , 

— 

6 




21 

7 

44 

28 

— L 

— 

4 

54 

12 

Equated time at Paris, T == March 

21 

2 

50 

15 


For the Sun’s mean Longitude by the European Tables. 

«, • / ff 

Table LIT, O’s mean Longitude 31st December A. D. 498 - 9 11 1 54,9 

©’s motion for 80 dajs or 21st March - • 2 18 51 6,4 

do. for 2 hours • - • 4 55,7 

SO minutes . . - 2 3,2 

10 seconds - * • 4 

5 do. - • . • 2 

Q’s mean Longitude at Equated time ::z 0 0 0 0,8 

tHfferlng only from the Hindu Ayanansa, 


lo 


G. T. P. 

^Farch 3 28 38 45 from ©rising 


_ 13 


Remainder in Hindu 
guddias, Ac. 


Lanca, 


3 

13 

00 

CO 

45 

J 


27' 

30" 


H, 

0 

// 

7 

16 

53 

56 


4 

54 

12 

7 

21 

48 

8 

3 

5 

27 

SO 

4 

16 

20 


5 4" 

36^ 

' 49 

\G 


End of the second 
Quadrant. 



End of the third 
Quadract, 
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For the error of the llltidu Solar Tables# 

By the Hindu K^ileodar the Sun is 
supposed to hare entered the Sign Y' on 
the 13th March A. D. 499, at 20^ 27' 

SO'' p. m. at Lanci (V) ), and theSun’5 
Tropical Longitude was 0® O'* 0' 0" on 
the 21st March at 7^ 44^ ^7'' p. rn. also 
at Lanca, by the European Tables, 

The error of the Hindu Tables was 
therefore 2* 2Q' 4^,8 in plus^ as in the 
foregoing case, and is therefore sub- 
tractive of his Hindu Longitude at the time referred to* 

Casb 3. 

The same for the commencement of the Hindu Solar year 5401 of the Cali yug^ answeriof to 
A. D. 2299, when the Ayanansa will complete its third Quadrant, 

In this case the formula becomes 

T g -J- 1 (i*5riC B “d* ma) — di, 

nC = 4. m =3 99. ma =a 99X4^ 24p,01 rr 7s 15^ 40p, 

SuC + B-}-iua 43s 43^ 4Sp. B = 7s 12» 52?. 

Ayanansa and Longitude. 

9 t t 

Table XXXV, 27 0 0 
do, XXXVf, 27 0 37,5 

Diftei ence 37,5 
answering to 16' 16" = dju 

And expounding the commencement of the Solar year as usual, we shall find 

C. T. F, 

= April 3 43 38 45 
+ 1 day - - 1 

4 43 33^ 

-^SnC+B+ma = - _ 43 43 43 

Kemaindf^r, Hindu Time . S' 59 49 67 

do. iu European hours - 3 

~ II — G 

3 17 55 59 

— L — 4 54 12 

3 13 1 Ir 

^ dx — 15 15 

Equated time at Paris, T = April 3 12 40 32 


2299 

1800 

^9 


lo 


2^ 


G. T. F. 

March 19 6 8 45 from © rising* 

— 15 


do. in degrees 


IS 

51 

8 

45 

lb 


27' 

30" 1 


n. 

/ 

u 

21 

2 

50 

15 

±- 

4 

54 

12 

21 

7 

44 

27 c 

18 

20 

27 

30 

2‘ 

11" 

IG' 

57" 


2’ 

' 2Q' 

^4~S 



Ap:n 


G. r, p, 

: J uS 45 from 0 rl-e, 
15 


p. m. 


2* 
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For the Sun’s Longitude In the Tropical Ecliptic hy the European Tables. 

s. • ' ^ 

Bv Table LTI, 0’s mean Longlindp 3Ist December A* D. 2298 • 9 24 42 3G,2 

G*s mean motion for 9 J da) s, or 3d April . - 2 31 39 54,7 

do. for 12 liours • • « 29 34,2 

46 minutes - - - 1 53,4 

32 seconds - - - 1,3 

G’3 mean Longitude at Equated time • 0 20 59 59,8 

difiering only 0^,2 from the Hindu A}ana:isa. 

For the error of the Hindu Tables. 

By the Hindu Kalendar the Sun, it is 1',^ 

supposed will enter Alesha on the 
3d Apiil, A. D. 2299, at 11" 27' 30^ 
p. m. at Lanca ; and the Sun’s Longi- 
tude on the same day at 17^ 40' 44'' 
p. m. was 26* 50^ 59^,8 also at Lanca, 

The error of the Hindu Tables Avill 
therefore be 15' 19'\7 in and aa 

in the preceding case, is t© be subtracted 
from the Sun’s mtan Hindu Longitude at the tin;o referred to. 

Case 4. 

The same for the commencement of the year 1 of the Cali yug, ansArerlng to A. A. C SI07, 
and for that of A. Cal, 7201, answering to A. D. 4099, at both of which Epochs the Ayanaiisa 
is supposed by the Hindu Astronomers, to be in the beginning of its first Quadrant. 

These two cases are to be resolved by means of the formula exhibited at Propositions TI and 
III respectively (page 253), the first being applicable to all years ascending from A. A. C. 
1301 in the first Quadrant, and the second to (hose descendirg from A. D. 2299 to 4099 in the 
fourth Quadrant of the Ayaiians*. i,^') As both these Epochs are very remote, the reader may 
not be displeased to find here a last Example of the manner of expounding the beginnings of A. 
Cal. 1 and 7201, 


Paris, April 
Lanca, 

Error in time 
do. in degrees 


5 

28 

35 

45 


li'‘ 

27 ' 



ir. 

/ 

11 

3 

12 

40 

52 

+ 

4 

51 

12 

A 

o 

17 

40 

44 ' 

3 

11 

27 

30 

0 

6 

13 

14 


15 

/ l: 

9%7* 


For the value of ^ in A. C. 1, 


First Epocff. 

I. 


By Table VIH, A. A. C. 3000 
Table 1, for 100 }ears, subtract 

Do. for 1 year, subtract 
Initial Root, A. C. 1, sought 


D. 

ff. 

T. 

r. 

I3't 

58 

4j 

0 

cey 

52 

5 

0 

(4) 

6 

40 

0 

(1) 

15 

31 

15 

(2) 

51 

8 

45 


Soota dina, Tuesday ; 


Prglnniiig of the I»t 
and end of tne 4til 
Quadiaat, 


l«t!^p^ch, A ral.l 
A. A. C. 


(♦) Vide Diagram. 



c 286 ) 


(o expound T;hich Into its European date, we find by the Supplement to Table V, tlial the Domi- 
nical Letter for A. A. C. 3100, is AG, therefore that for 3101 is I] ; and by the Table itself, that the 
102d year of the Cali yu^, answering to 3000 years, begini on the 16tb February. — Bat the com- 
mencement of (he Hindi Solar y(‘ar5 anticipate only 0 days in 1000 ascending years (vide Tables}, 
therefore referring to any perpetual Kalendar with the Dominical Letter B, about the 16th of Febru- 
ary, wc find Tuesday the Soot a dina^ to fall on the lath February, Hence the value of in the 
formula is, February 15th, 5H 45^ (^) 

II. 

Expounding now^ the formula T — fS + + dv, as usual, wo have 

3101 nC “ 4S. mzzl. m a rz 4’ 2 ^,0 L SnC 4" -A. -J- 1 1’ 48\ 

1700 

A = 7M2^ c. V. P. 

(40) Cl (\ = February 15 51 8 45 from 0 rise. 

A\nnarsa, SnC 4- A + ni i — G 52 14 48 

Table XXXV, r or O' 0’ 

do. XXXVI, 1 21 1 14 Hindu time - 22 43 23 S3 

Diuorence 1 14 European lime . 22 17" 21' 23*, 2 

answering to 30' 20" of time = dx# -—11 - G 

12 

1 24 0 22 11 21 25,2 p. m. 

— — L - — 4 54 12 

Longitude iO 0 


22 43 23 S3 


European time - 22 17^21' 

— 11 - G 

22 11 21 25,2 p. m* 

— L - — 4 54 12 


+ dx 


22 6 27 13 

-f so 20 


•Equated time, ]Her!dIan of Paris, T = February 22 6 57 33 

For the Sun’s mean Longitude according to the European Tables. 

s. * ' ^ 

Table TTI, 0’s mean IjongItude 31st December A. A. C. 3102 - 8 13 28 30,6 
G’s n^an motion for 53 days, or 22d February - - 1 22 1 4 21,5 

Do, 6 ho n IS . - - - 14 47.,! 

57 minutes . - - - 2 20,4 

S3 seconds , - - - 1,3 


0’s mean Longitude at Equated time - 10 6 0 0,® 

12 


European Ayanansa » • 1 23 59 59,1 

diilering only from the Hindu Ayanansa by O",^. 

IIL 

Now this Supplement of the Sun’s Longitide amounting to 1* 23* 59' 59'', 1, or say 1" 24% one 

(*) The Cnli )ug U Tul^nrly supposed to begin on a Friday^ but it is to be rememfeered that, in order to make 
its conn.«'i]ce:nciU f.Ul wUh the he^innins; of the week, as it wa^ than reckoned, a Cshtpa of 2d. Sg. 51 v, 15p. wat 
added to the Jhargana, (Vide Key to the Madbyacaa Saura Mana, page 10.) 
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half of which Is 27*, shews that whereas the Tabular Ajananst goes on IncreasiHg (and its 
Supplement decreasing) from A. A. C. 1301 to SlOl, the Epicircolar one has a contrary progress; 
so that nhaterer riew ancient Astronomers may hare taken of that Element at the time referred 
to, it is certain that their modern successors would equate it into -{• 27* — 27* ^ 0. 

In order to deduce the error in the Sun’s mean position which would result from such a theory, 
we are not thorefore to confine ourseWes to a comparison of what the San’s Longitude is sup. 

posed to be and really is at the giren instant at Lanca,” as we hare done hitherto ; but we 
are also to account for 54* of Ajauansa, rejected by the absurd system of Libration, which 
answer to 54' IS"* 52' 22' of time. 

17. 

For the error of the Table*. 

Now by the preceding operation it 
appear5 that by the Hindu Kalendar, 
the Sun entered Mesha V on the 15th 
February at 14^ 27' 30^ p. m. at Lanca 
(lo ia A. A. C. 3101 ; and that the 
Sun’s Tropical Longitude according to 
the European Tables was 10’ 6* on th« 

22d February at 11** 51' 45^ p. m, also 
at Lanca (2; \ (he first part of the error 
of the Hindu Tables is therefore 6® 47' 

S4'',G, and the second 1' 24*, amounting 
in all to T 0* 47' S T'jG inplus^ as before, 
by which the Hindu Astronomers of ancient times, (or rather some more recent speculator 
deceived at the time of observation by the effects of the Solar Equation and the nutation of the 
Earth’s Axis, which he could not otherwise explain) would have misUken the Sun’s position 
relatively to thu Equinoxes, at the commencement of the Cali yug ; a supposition wholly untenable. 

Second Epoch. 

I. 

The same resolution for the beginning of the 7201st year of the Cali yug, answering to A. D, 24 Tpoeh, A, c. 

7201, A, D. 4090. 

4099. 

The formula in this case is T — (SnC>f — dx. 

Proceeding as usual for the value of jS by means of Tables I and VII, we n. g. v. p. 
shall find the initial root for A. C. 7201, answering to A. D. 4099, to be (0) 21 8 45 

and the Soota dina • • Sunday* ; 

to expound which the Dominical Letter may be found as follows : 
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H. 

/ 

9 

February 

15 

51 

8 

45 


— 

15 



Hindu lime 

15 

S6 

8 

45 

February 

15 

14 


30 

(2“) 







H. 

i 

# 

February 


6 

57 

33 


+ 

4 

54 

12 

February 

22 

U 

51 

45 

15 

14 

27 

30 

Error in time 

6 

21 

24 

15 

do, in degrees 

6* 

47 

' 34 


+ V 

21 

0 

0 

Total error = 2 

0 

47 

34.(5 
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ir. 

The scries in Table V, part 1, extends only to A. D, fOOO ; but that which we want, xs it 
refers to the Julian Kalendar, may easily be deduced fiom that Table, by extending it to the 
given year: a process which hardly requires two minutes of time. In this manner the Dominical 
Letters for A. D. 4100 will be found to be CB, and that for tlie preceding now wanted, D. 

For expounding the Soota dina, into its Luropean date, Me find (aiguing as we did in 

the preccdini^ article) that in ^000 }ears deseriiding, the beginning of tiie Hindu Solar year 
retards 17 days in the European coriesponding Julian year. Bat in A. I). ^CGO it begun on the 
Slst March ; adding therefore 17 da\s thereto for the year concuriing with x\. D, 4000, :ind 
then adding again a day (nearly) for each century, we are sure to find the beginning of the 
7i01stof the Cali yug (A. D, 4099) about the 18th April. 

Referring therefore to the Kaleudar with the Dominical Letter D, we find that Su7ida^j th« 
Scota diiia, svill fall on the IDtli April A, D. 4099. 

The Talue of ^ wdll accordingly be, April IQth, 21' S'" 43’^. 

IIL 

To expound the formula we haye, thert^fore, 

4090 nC = 23. m === 99. m a 99X D 2 lp,04 7s 1 5v 40p. 

1800 

• SnC-J- a ~ 24 55^ oOv Op, B = 7s 12v 

(22)99 

Ajanan'a and Loi^gitude. 

S. “ ' ' G. T. F. 

Tahb^'XTOXV, 1 24 0 0 3 = April 19 21 8 45 

do. XXXVl, 1 21 1 U ^ 1 day . + 1 

D^Ffnncc 1 14 20 21 8 45 

answering as before to oO' 20'' of time =*dx, — SnC + B+ma - — 2 65 50 O 

RcTnainder, Hindu tinte 17 25 13 15 
Do. European time 17 10 7 30 

— H . _ 6 

17 4 7 30 
— L — 4 54 12 

IG 23 13 13 

— dx . — 30 £0 

Equated time, Merldiaa of Paris, T *=* April 10 22 42 58 

For the Surdi mean Longitude by the Europeau Tables at the Equated time, 

IV. 

s. • ' • 

By lable LIT, Sun's mean Longitude Slst December 4098, - 10 8 35 17,9 

bull’s mean modou for iOG days, or IGih April - 3 14 23 43,0 

22 houis . • 54 12,(5 

42 minutes - 1 43,5 

^8 seconds • - 2,4 

^ Sun’s mean Longitude at Equated tima 1 23 59 59,4 

differing odIj- by 0',C from the Hindu Ayanansa. ' ^ 
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For the error of the Hindu Tables, 


By the Hindu Kalondar the Sun is 
supposed to enter Meslia TT on (he 19th 
April at 2** 27' 30'^ p. m. A. D, 4099, at 
Lanca, and the Sun’s Tropical Longi- 
tude was found 1* 24® according to the 
European Tables on the 17th April at 
37' 10" p. m. also at Lanca, 


lo 

April 

C. V, p, 

19 21 8 45 from © rising 

— 15 


19 6 8 45 

April 

19 2 '■n 30 ' p. Tti. 

20 

April 

H. ' * 

16 22 42 58 p. m. 

+ 4 64 12 

April 

17 3 S7 10 

19 2 27 30 

Error In time - 

1 22 50 20 

in (leiirers 1* 55' 24",9 

Error of A^anan'^a I’* 24 0 0 


Total error . 3 25 55 24,9 


Now as the Ayanansa goes on increasing in the Tables with a contrary Sign from that which it 
had at the preceding Epoch, whereas according to the Librstory doctrine it decreases from A. D, 
2299 descending until in A, D. 4099, when it becomes equal to zero, making the Ayanansa 54* 
equal to -|- 27* — 27" = 0, it follows that the error of the Tables deduced from this operation 
amounts to 1* 55' 24^,9 in its first part in minus^ and consequently is to be added to the mean 
Hindu Longitude; and in the second to 1’ 24* also in minus^ therefore the whole error is 1’ 25’ 
55' 24', 9, which was to be determined. 


END OF APPENDIX IL 
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TRACT ON CHRONOLOGY, 

JFiih directions for referring dales recorded in any of the three 
principal Hindu Stiles, to corresponding ones of any 
arcs registered in the annexed Chronological 
Table : vcith an account of the ancient 
and modern Jewish years. 
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APPENDIX III. 

A Sketch of some of the prhmpal ^ras and Periods of ancient times^ referred to in. 
Chronology ; zoilh directions for finding the corresponding years in each of thcmy to, 
my year proposed according to the Hindu styles of the Cali yug, Vicramaditya^ 
and Salivahana« 

Jn publishing^ this short tract, which merely consists of extracts from books on Chronology, 
I am far from imagining that I present any thing new to the attention of the learned reader: but 
the experience of thirty years in India has taught me, that lei works on such topics be erer so 
common in Europe, they are seldom, and in many cases, no where to be found when wanted in 
this part of the world* 

If any thing could excuse an Indian author for haring failed in point of accurate reference, or 
presented under the garb of norelty, a piece of information which may perhaps be found in erery 
library in England, it would certainly be the penury of books on the sciences here complained of. 
Indeed it has come to my personal knowledge in another path of research (independently of the 
origin of the third Memoir of this collection), that the greatest Geometer that came to India since 
the diiys of Mr. Robins, {*) was frequently reduced, in order not to interrupt a work which will 
transmit his name to posterity, to analyze Problems, and construct Tables, which had bee» 
re?oIvcd and constructed more than a century before his lime. 

To return to our subject, I thought that my task would remain incomplete if, after haTing 
explored the principal Hindu doctrines w'hich relate to time, I were not to furnish some means 
for referring them to accounts probably equally ancient, and certainly much better known to the 
generality of readers. I trust, therefore, that the present endeavour to collect in a small compass 
a few of the leading features of ancient Chronology, will not be deemed (at least by my Indian 
readers) a useless increase of this volume. 

Extracts, Sfc , 

The words JEr^ and Epoch generally mean the same thing in Chronology. Sometimes 
however, Epoch is specially used to designate the particular time of an event, without referenc# 
to any ;Era : we hod it also employed in the sense of the beginning of an jEra. 

(*) The late Lieut. Coloucl Williani Lambton, Superintendent of the Grand Tiigonametrical Survey of lodij, 

(0 wboRi the author was, during several years, an assistant. It is also related of the late Mr. Andrew Scott, that 
whilst in the Northern Circars, and waiting a Table of Logarilhini, he found no shorter way to procure one, ihaa 
to construct it himself. 



The Julian p^nud. 


Solar Cycle. 

Metoiilc or Lunar 
Cycle. 

Iiidictica. 


Mundane iGra. 


Cali yng, 

^1 a of Nab OHassaar . 

Olympiads. 
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In order to reduce the rarious tccouiits of time which hare been usedbjr ratiikind to a common 
icale, a period of years was invented which, commencing before all known Epochs, involves them 
all. Such is the Julian period, invented by Joseph Julius Scaliger about the middle of the XVIth 
century. 

Of the Julian period, — This period is a series of 7Q80 yean, arising from the multiplication of 
the Cycles of the Sun, Moon and Indiction ; or of the numbers 2S, 19, 15 ; Its Epoch commence 
ing on the 1st day of January of the 70Cth year before the Creation. The Julian period therefore^ 
is not yet completed. 

As every year of that period hap its particular Solar, Lunar, and Indiction Cycles ; and as no 
two years in it can have all these three Cycles the same, any year that can be proposed is accu« 
lately distinguished from all the rest. 

We shall postpone the application of this and following observations to our purposes, until 
after an account of the most useful ^^]ras has been laid before the reader. 

S, The Solar Cycle. — A period of 2S years, beginning with 1 and ending with 23, 

3, The Melonic or Lunar Cycle. — A period of 19 years. It only holds true for SlO/g- y^^ors, 
because on every 19th year the Moon returns near an hour and a half sooner, which error in 310j^ 
years, amounts to an entire day, 

4, Cycle of Indiction, — A period of 15 years revolving like others, and commencing (by 

anticipation) 3 years before A, D, 0 complete; or 1 current of the Dyonisian account : So 
that if 3 be added to any proposed year of Christ, and the sum be divided by 15, the remainder 
(neglecting the quotient) marks the year of Indiction. The first ludiction was settled and 
agreed upon in A, D. 313. ^ 

5, The Mundane iEra, or Epoch of the Creation of the Woild. — ^The best authors of Port 
Royal, in whose number was the celebrated Pascal, and Le Maitre de Saci, place that event 
4004 years before the vulgar or Dyonisian j^ra. The Jews however, made it 243 years later, 
•r A. A. C. 37G1, which is still the Epoch of their Mundane ^Era. 

6, The Cali yug of the Indians. — A period of 432000 years, of which 3101 had expired on 
the 14th March A. D. 1 current. It is taken to have begun o« Friday, the 18th I’ebruary. 

7, yEra of Nabonassaar^ first King of the Chaldeans or Baby lonians. — Its Epoch is taken to 
fall on AVednesday, 26th February A. A, C. 747. Its year was of 365 days, without any inter, 
calation on the 4th. 

8, Olympiads , — A period of 4 years, the first of which began (it is supposed) wdlh the 
nearest New Moon to the Summer Solstice A, A. C. 776, being the 3938th year of the Juliaa 
period, and 24 years before the foundation of Rome. The best Chronologists have computed 
that, the 1st year of the 195th Olympiad coincided with the 1st year of Incarnation, consequently (*) 


(*) Note at Uje enil uf ikls Appendix. 
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the 5th jear of Christ ans'-rers to (he 1st of the 196th Olympiad. The Otympiadic yeRi:ft 
began with the Summer Solstice, or rather on the 1st July, so that the six first months of anjt 
year of Incarnation answer to one year of the Olympiad, and the six last to another . — Thu last 
of these periods was (he 401th ; and corresponded to A. D, 440, 

9. Indian F icrumadif^a- — An Indian Prince who is supposed to have ascended the throne 
57 years before Christ. In the northern parts of India, instead of numbering their Lunusolar 
years from the beginning of the Cali yug, the Natives count them from the accession of Viera* 
maditya. This denomination however, makes no difference in the construction of the Luni-solaf 
year, 

10. Cezarian of Aniioch.~^Kn Epoch established by the inhabitants of that town, in com. 
memoration of Cezar’s victory at Pharsalia, A, A. C. 47. The Syrians made it begin in the 
month of August, or on the 9th Sextilis of that year (as It was then called), in which the 
Greeks differed : the latter fixing it on their month Gorpiceus of the preceding year 705 of Rome^ 
or A. A. C. 48, being the E[ och most generally used. 

11. Iberian or Spanish, — This ^’ra, which is grounded on the Julian Kalendar, owes its risfe 
to the conquest of Spain, which was achieved by Augustus in the year 715 of Rome, but its 
fictitious Epoch dates from the 39th year before Christ, beginning with the Ist January of the 
nsuiBg year. This iEra was long used in Spain, Africa, and the Southern Provinces of France, 

and was finally abolished in A. D. 1415. 

12. Indian period Grahaparivrilhi^ of 90 Solar years, used in the Southern Provinces of the 

Peninsula of India It is stated to be constructed of the sum of the products in days of 15 

revolutions of Mars, 22 of Mercury, 11 of Jupiter, 5 of Venus, 29 of Saturn, and 1 of the Sun. 
Its Epoch is A, A. C. 24. Its years vary by a few hours. 

13. Of Constantinople. In that period the first year of Incarnation falls in 5509, and answers 

to the last year of the 195th Olympiad. — This accouat subsisted as long as the Greek Empire, 
and the Russians preserved it until the reign of Peter the great. The years of this vEra are 
either Civil or Ecclesiastical, the first begins with the 1st September ; the second sometimes on tht 
Slst March, and at others on the first April. 

14. Of Alexandria The first year of the Incarnation answers to the 5503d ef that period. 

It was followed by several of the General Councils, and used in some of the most ancient com- 
putations. Like the preceding account, it is supposed to refer to the Creation cf the World, but 
assigning a different Epoch to that event from other accounts. 

The Mundane jEra, called that of the Greeks, is the same as that of Alexandria. 

15. Ecclesiastical of Antioch, — The Ist year of the Incarryation was taken to correspond to 
the 5493d of that period; retarding the Epoch of the Creation by 10 years more than the 
Alexandrian account* 


lodian of Vi. 

cramaditj^a. 


Cezarian ef Ajiti- 

ttcb. 
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vrithi. 
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the Seleucidae. 


Tilt' first, 


The second. 


IndUn £ra of Sa* 
litahana. 


Its years called 
Saca. 

JCra of the Martyrs* 


1<5. The Indian Vrihaspaii Chacra^ or Cycle of 60 of Juplfer^s years, — This Cycle is cob strutted 
on the hjjx)thesl5 that a reyolution of the Planet Jupiterj is equal to 12 of its own yearSj and 
consequently 5 reToIutiona to 60 Vrihaspati years. — These kind of years (if they eve^were) 
are no longer used as an immediate measure of time; but as each of these bears a specific name^ 
they serTe for giving a particular designation to every Solar and Luni-solar year during its scope 
of 60 years, after ^hich the series begins anew in the same order. la the Northern Provinces of 
India, when Astronomers compute the succession of these years, they refer still to the revolutions 

of the Planet; inconsequence of which, one year Is expunged cyerv 8Gth Solar year. Dut the 

Tellinga Astronomers make no difference between the Vrihaspati^ and Solar years, and conse- 
quently expunge nothing ; so that their years correspond to a different point of the Cycle, or 
Chacra, and bear a different name. 

The cur rent of the Chacra on the first year of the Christian -Era, was Sadharmia^ the 
41 th of the 63d Cycle (ride Postscript to the third Memoir.) 

17. Of the (Sefeucfc/ce, of which there are two, — These periods arc also called of theSj/ra- 
Mdcedoniunt^ because they originated with the successors of Alexander the great, 

I'he Crst iEra of the Seleucidae takes its rise from the death of Alexander, i, e. A. A. C. 323* 
It was little used. 

The second has its Epoch 12 years later, and therefore dates 311 before Christ. It answers 
to the year of Rome 442, and its yoars are J ulian, ’Fhis ^Era has been much in use among the 
nations of the Levant, and is still followed by the Catholics of Syria, The Jews, after their sub- 
jeciion to the Kings of Syria, adopted it, giving it the name of Tarik-Dilcarnaim (^the /Era of 
Bargains), because they ustd it in their commercial transactions. 

The iEra of the Selcucidae, is still in use among the Arabs. Jlfragan made its year begin on the 
1st September, but JlbcUegni on the 1st October. 

IS. Indian iEra of sS'af/uwhrm a. — ^'fhenameofa Prince supposed to be born 73 years after 
Christ, and a descendant of Vicramaditya, of which some account is given at article 9 — TIu$ 
JEtr serves to number the Solar years by a shorter account than from the Cali yug ; in the same 
manner as the iEra Vicramaditya is used for the Luni-solar years. The Solar years expressed 
from the birth of Salivahana are called Saca, 

19, Of DIoclesian or the Martyrs This iEra owes Us rise to the elevation of that Emperor 

to the throne, ll is called of the Martyrs, on account of his persecution of the Christians, Its 
Epoch \s A. D. 234, and its year begins on the 29th of Augusto The iEra of Dioclesiau is still 
used by the Copths and Ethiopians. 

20. Of the Hejira An iEra followed by the Mahommedans all over the world : its years are 

Lunar, and of 354 and 355 days, as they^are common or intercalaries. It basaCycle of 30 years. 


•f the nejira* 
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which ^ Always of 355 days. Its Epoch is the 16th July 622, but according to moil 
Arabian Astronomers the 15th of the same month. 


21. The two Persian ^Eras. — !« That of Yezdcgird III, King of Persia. 2» That of Malech 


Shazc Dg eliiLuLdeen^ Suita un of Korassaan, 

The Yfzdegirdic. — The Epoch of this ;Era refers to the accession of that Prince, which 
took place on (he 16th June A, D. 632; ten years after that of the Hejira. The years of thit 
jEra were vague and of 365 days, and the months of 30 ; but at the end of the month Aden it 
was customary to add 3 days ; which intercalations the Astronomers only introduced at the cad 
cf the year. This style was followed in Persia until it was reformed, and superseded by, 

The Dgclalean. — Maleck Shaw DgelaUuLdeen reformed the Yezdegirdic Kalendar in the year 
of Christ 1079. Haring assembled a council of eight Astronomers for that purpoie, they deter- 
mined that the A^'crnal Equinox should be fixed on the 14th of March, They maintained the 5 
intercalary days or Epagomcnes which the Yczdegirdlc had borrowed from the Egyptian year, 
but during 6 or 7 periods of four years (^) they found it necessary to introduce a sixth Epagoincitj 
as an incidental Equation, after which periods the intercalation of the 5th day would only take 
place erery five years. 

The Persian Tropical year consi'^ts of 3G5’ 4** 49^ 15® which period brings back the 


Fqiiinoxes and the Solstices on the same da^* of the year, better than the Gregorian revolutions* 
The Dgelaleariy or Mulaleun style (as it is sometimes called) is still in use in Persia. 
Although it be not noticed in the Table of Epochs inserted in this article, it may be useful to 
find here the names of the Persian months and days. 

The Months, 


3 

A'^rudia, or 
Aphrndiii.meh, 

5 

< Merded, op 
( Mordad.meh, 

9 

10 


Ardiha^ht, or 

G 

Shirhirrir-meh, 

11 

i 

Ardisasht-meh, i 

7 

Mehar.meh, | 

'*1 

Canii-meli, 
j 'J’hir-m(‘h, 

1 ^ 

Aben-meh, | 


Adar.meb, 

Dl-meh, 

Behen-ineh, 

S Afilrer, or 
Assirer-tneh. 


The 5 Epagomencs In the common, and the 6, in the redundant years, are called Musieraca* 
The Persians do not divide the month iuto weeks, like other nations, but they give to each 
day a specific name. 

Names of (he days, 

Erd, 

Aslitad, 

Osman, 

Rami ad, 

Marasfend, 

Aniran. 



Hormozd, 

13 

Tir, 

j25| 

£ 

Behman, 

14 

Dghioush, 

26' 

3 

Ardahshesht, 

15 

Dibameher, 

27 

4 

Shaiivar, 

16 

Meher, 

l2S 

b 

Esphendarmod, 

17 

Souroush, 

29 

6 

Khordad, 

18 

Resh, or Roush, 

30 

7 

Mnr<{ad, 

19: 

Ferardin, 

A 

S 

Dibadur, 

20 

^ Beherara, 

1 P 

9 

Azur, 


I Ram, 

: 2 

10 

Aben, 


Bod, 

3 


1 Khour, 

23 

Dibadin^ 

4 

I'z 

1 Mah, 

24 

^ Din, 

‘ 5 


Miisteraca^ or Epagomenes, 
P Ahnoud, 


Ashnoud, 
Esphendarmer, 
Vahest, 
lleshouQCsh. 


The two Persiaa. 

The Terdegirdie. 


The Dgelaleao. 


(♦) I can find in no book which of the two aumberi was used. 



( 298 ) 

JEra of Partimnii, f2. ^ra of An account of time used la that part of the Peninsula of India 

called Malay ala by the na tires ; extending from Mangalore, through the Proriaces of Malabar,. 
Cotiote, and Travancore, to Cape Comorin. It deriyes its name from a Prince who is supposed 
to hate lired in the year 1176 before Christ, and wlio M as a great encoura ger of Astronomy. 

Dr. Buchanan states that the inhabitants of Malayala reckon time in Cycles of 1000 ycari 
from that Epoch ; and that tliPir year begins when the Sun enters the Sign Cany a rpj (Virgo) ; 
answering to the Hindu Solar month Asndna (Tainul Paratasi) ; and furthermore, that ia 
September A, D. iSOO there were two Cycles and 576 years expired of that the year 

commencing, being the 977th of the 3d Cycle. 

As the Christian year 1800 answers to the 4002d of the Cali yug, and 17S? from the birth of 
Salivahana current ; and as by these accounts, which represent the same year, the new year 
began on Thursday the 10th of April (see General Table P, it follows that the Sun will have 
entered Canja tyf on Sunday the 14th of September ensuing. (Page 14, and Table III). 

The concurrence is therefore as follows : 

The commencement of the 977th year of the Sd C}cle of Parasurama, answers to the 1st 
Aswina (Taraul Paratasi) of the 4904d year of the Cali yug or 17‘23 Saca ; and to the 14ili 
September A. D. 1800. 

From what has been stated it also results, that the number of years of the of Para$u^ 

JUma expired on the birth oi Christ, are 1170, and that the 1177th began on the 1st of Aswina 
A. Cm. 3102, answering to the 17th of August A. D. 1, Julian style. (Tables V, 2d part, and 

VII). 

And lastly, that the Epoch fell on the 7th A-ugust of the year 3537 of the Julian period, 
answering to the 192Gth of the Cali yeg. 

JEra ©f th» tficleii 23. The ancient Jeicish JEra . — Although the two yEras of the JeWvS, and the Lnni-solar 

J«Wf. 

year of the Ancients (as given by Monfuda in his History of the Matheiwafics, without men- 
tioning the name of the nation which used if) are not included in the Table here annexed, yet 
fts there are many Jewish tribes under the Bombay Presidency, who may be supposed to reckon 
time according to either, and as both are very little known to Europeans in this part of India, 
I conceive that some inentian of these styles Is not foreign to the object of this paper. 

Of the ancient ^ra I have not been able to collect any very distinct account ; I understand 
that it is never referred to by Chronologists, but for times before Christ; what follows will 
therefore be sutficient for the present purpose. 

That was composed of Lunar years, reckoned from the Creation, which the ancient, 
£S well fts modern, Jews place 3761 yean before the birth of Chiistt The year was of 
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Lunar months, but originally fitted to the Solar one, by adding 11 and sonetimes 12 day* at ft® 
end of the year ; but when it assumed a more regular shape, it became embolismic, and subject 
to a 13th Lunar month. The series of these iDlercalaltons, howerer, I find expressed no where ; 
but is probably the same as that of the modern Jews, la intercalary years, the month ^dar 
was repeated, being of 29 days in common, called defectire; and of 3.0 in emboiismic, called 
redundant. 

Again in the dt fee tire, Qhltu was only of 29 days, and in the redundant Marshervam^ was 
of 30, 

The names of the ancient months were the same as the modern ones, the only difference being 
that the old Jewish style begins the year with I^'isan^ and ends it with whereas tho 

modern begins it with Thisrij and ends it with Elul, The ancient Jews made much use of the 
iEra of Nabonassaar, of which some account has been already giren ; and their Luni.solar year is 
still the Eccleiiastical cue in present times ; at least as far as regards the season when it begins 
and ends, 

A distinction to be made between the Indian, and Jewish years of both styles is, that tho 
e;nbolismic months of the former may fall on any of the five long Solar months of the year, 
whereas those of the latter invariably fall on the month of Adar, 

21. Of the Mundane JErc of (he Jc'jcSy also called the modern* — This ^ra is likewise com., 
posed of Lunar years of 12 and 13 months, the intercalations falling on the 3d, 6th, 8th, 11th, 
14th, 17th anti 19th of the Metonlan Cycle. The modern Jews pretend that its institution dates 
fiom high antiquity, but most Chronologists affirm that it was unknown before the XIVth century, 
although some say that it is to be traced up to the Xlth. In this account of time, the whole 
expiied duration of the .Lra is divided into Cycles of 10 years, and of these 198 had elapsed oa 
the birth of Christ ; the last of which ended in the autumn of the first Christian year. 

The Lunar months of the Mundane A'ha, walcli bear the same names as those of the ancient 
cne, are alternately of 30 and 29 days: they are reckoned like those of the liejira, to begin oa 
the first appearance of the Moon after the conjunction. 

We hate already observed that the modern year begins with the month Thisri^ instead of that 
of Nisariy i, e. 6 months later. In crabolismic years the raonth Adar is likewise repe ated, but the 
name of the second Adar is changed into that of Fe Adar^ and in the order of the Kalendar, is ^he 
7th of the year : so that l:\isan becomes the Sth, Jiar, or Islar, the 9th, and so forth to Eluly 
which (in the supposed case) is the 13th. 

The Civil year of the Jews begins with the new Moon of September, and the Ecclesiastical 
with that of March; the former following the new, the latter the old Kalendar. 

Independently of the modern year being distinguished between common and emboiismic, each 
of these distinctions is also subdifldcd into three sorts, viz, the deficient, the mean, and the 
^edu.ndaDt, or superabundant. 


Mundane JEra. of the 
Jews, also called 
the inoderii. 


CJrq year »f the 
Jews. 


Both common xsd 
ciubolistiiic >'car9, 
distinguished into 
deficient, uieaByand 
rediiiiduut. 



|>i«cardeJ cr nn* 
lawful daii of the 


The KehissoT lai^ful 
da^s. 


J^osh yfshana^ tite 
name of the he^in- 
Din^ of the Jewuh 
^car. 


How to finil which 
is a dcficic^nt, mean 
er reduodaHt year. 


Precept for a con. 
■Aon year. 


Precept Tir an em- 
bulismtc year. 


Duration of each. 
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In order to understand how the Jews determine practicallj- these different species of years, ft 
is necessary to know that they have certain discarded days, on which it is not permitted to 
celebrate the great festirals of the year, such as Easter •day y the Tabernacles y and Pentecosty or 
Whit.sunday ; for when these happen to fall in the common course of time, on any of the unlawful 
days, they are respectively transferred to the next lawful one. These contingencies are ruled by 
the following two precepts, expressed in a few Latin words. 

Nunquam Hisan in Badu. 

2^ Nunquam Thisri in Adu. 

Badu expressing the numbers, 2, 4 and 6, and Adu 1, 4 and 6, the prohibited feria or 
weekly da) s. 

Should therefore the new Moon of Nisan fall on the 2d, 4th or 6th feria, its obserrance is 
forbidden en those days, lest Easter.day, which is always kept on the 15th of that Moon, should 
fall on an unlawful day ; those on which the Ecclesiastical year is permitted to begin, being called 
Kebies, 

From the same conception of unlawful days, the rule directs that there should be no obseriance 
of the new Moon of Thisri, which marks the beginning of the Civil year (called Rosh Ashana) 
when It falls on the 1st, 4th or 6th foria of the week; for in such a case the festival of the 
Tahernades cannot be celebrated as usual, and at Whit-sanday, or Pentecest, is the 50th day- 
after Easter, and must cons-'qucntly fall on the feria next to that of Easter, the holy day alluded 
to is not to be kept on either th« 3d, 5th or 7th day of the week. 

When the lawful day or Kebie on which the year is to begin, has been determined, the Jews 
find whether it be a common, or an intercalary year, and at ths same time (whichercr of these it 
may prove) whether it be a deficient, mean, or redundant one, of its sort, in the following manner. 

Precept 1. 

Subtract the Kebie of the proposed year from that of the following one, and if the latter be 
less than, or equal to the former, add 7 days thereto : and if the remainder be 3, 4 or 5, the 
“ current year is a common one. Furthermore, it is deficient, mean, or redundant, as these 
numbers are increasing from 3 to 5. 

Precept 2, 

But if the remainder be 5, 6 or 7, then the proposed year is embollsmic. Moreover, it U 
deficient, mpan, or superabundant, as these numbers are increasing from 5 to 7.’’ 

^ ^ three sorts of years of eacli kind, consist of the following number of days. 

Of the common,_(he doScipr.t is 353", the mean 35 I"; the redundant 355 days. 

Of the cmbolistiii-, — the deficient is 383" ; the mean 384"; the redundant 335 days. 

Example 1. 

Let the Ksbie of any proposed year be 3, and that of the following one 7 ; if we subtract the 


Exam pi ei* 



TAamplfs, 
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fbrmet from the latter, the remalncler will be 4 : which, according to the preceding rule, shews 
that the giren year it a common one; and of that sort^ a mean year. 

Examflk 2. 

But if the Keble of the proposed year be 5, and that of the ensuing one also 5 ; then ; 

and 12 — 5 rr 7, which shews that the current year is emholismic^ and also a redundant year, 

Q. E. I. 

Table exhibiting the names of the Jezsisk months^ and the duration of each sort of years and 
months^ zzhether defiiient^ mcan^ or redundant. 

I Common Jew ish \ ears. | ] Embolismic years. 


1 Names of 

Jewish months. 

j Years. 

Corresponding 
Julian mouths. 

: 1 

1 

i 

Names of 
Jewish 
months. 

1 Years. 

Deficient. 

Mean. 

Redundant. 

Deficient. 

= 

! 

S 

c 

a 

C ' 
3 

c; 


Da>s. 

Oau. 






Days 

Days. 

Days. 

1 \isan, or Abib * 

1 30 

30 

: 30 I 

March 

April 

1 

Nisan 

3b 

30 

; 30 

Jiar, Islar, or Zius 

29 

29 

! 29 ! 

April 

May 

1 2'Jiar 

29 

29 

29 

3 Sieban, or Sievan 

SO 

30 

30 ; 

May 

Juue 

Q 

O, 

Sieban 

30 i 

30 

30 

4 Thamuz 

29 

29 

29 

June 

July 

4 

I'hamuz 

29 

29 

29 

5 Ab 

i 30 

30 

30 

July 

August 

5 

Ab 

30 

30 : 

30 

G FJul 

29 

29 

29 

Auiiust 

Septem. 

6; 

Flul 

29 

29 

29 

7 Tliisrl, or Ehanim 

30 

30 

30 

Sc'ptember October , 

7 

Thisri 

30 

30 

30 

8 Marshesvain, or ilul 

29 

29 

30 

October 

Novem. j 

S 

WarshesTam 

29 

29 

SO 

9 Cisleu, or Casku 

29 

30 

30 

No>embei 

r Decern, i 

9, 

Cisleu i 

29 

30 

30 

10 Thebeth 

29 

29 

29 

! December January 

lOi 

Thebeth 

29 

29 

29 

11 Shebetb, or Saabath | 

30 

30 

30 

January 

February 

11 

Saabath 

30 i 

30 

so 

12 Adar 1 

29 

29 

29 

February 

March i 

12 

Aclar 1 

30 

30 

30 

i 



1 



13 

e Ad'^r } 

29 

29 

29 

Sums of days - 

353 

354 

355 




(inter.) ) 




! 

i 




1 

Sum 

IS 0 

f days - 

383 

1384 ! 

'385 


25. LunLsolar year of the Ancients, — ^Jontiida^ from whose History of (he Mathematicg runJ-sofar year of 
the present article was extracted, has omitted to state in what country, and what people made Aacients. 
use of this year, which he calls merely Of the Ancients''* * His account of it is as follows : 

That year is grounded on a Cycle of 19 }ears, like that of Melon. Its mean duration is 354* 

S*" 43' 38* 11"^, 988, &c. The Cycle was divided into 12 complete, and 7 incomplete years, which 
last they intercalated, so tint their enibolisn^lc months fell on the Sd, Clh, 8th, 11th, llth, 17th, 
and 19th of the Cycle, being the same in order as that of the Jews, and invariably followed 
through the ensuing Cycles, both differing from the method of the Indians, according to which 
the Epochs of intercalations are variable. 

Again, as the Ancients found that 99 Lunar months (of 29* 12" 43' 38" 10*, 99, Ac.) contained 
2923 days and 12 hours, which in CO years gave an excess over the Sun’s mean motion of 3 days; 
and 30 in 160 years, they omitted at the end of that period, one of the intercalary months. The 
Luni.solar year of the Indians has in appearance a similar omission ; but it must not be supposed 
to have the least analogy with the expunged month of the Ancients, lo Decause the Cshaya of the 




(‘*:;i!<!ean Saros 

Ur bl'SaOi, 


Kor Kpocbs be fa re 
Cii.ibt. 


For Tpochi after 
Ciirlst* 
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Indians ii not conQneil to 1C>0 years, but may recur after 141 and J9 years ; 2^ Because, whereaf. 
the Ancients retrenched one month, the Indians omitted nothing ; the supposed Equatioij 

bearing entirely on tlic artificlalduration of the year, the names and succession of their months. 

2(5. The Chaldean Saros, or Sossos. — Of this /Era I shall only observe tha^lthough some 
Gentlemen have fancied that it might have some afSnity with the Cycle of Jupiter of GO years, yet 
Tre hardly know more of it than its name, Halley considered it to be the period of 223 Lunar 
months, used at the lime of, and even before Ilypparchus, for computing the return of Solar 
Eclipses. But Delalande afErms, that It was a mistake which originated with Suldas^ and is no v? 
entirely abandoned. 


o 
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CHRONOLOGICAL TABLE. Application of the Chronological 7\ihle* 


t/i 

o 

< 

Reform of the Kalendar in England 
29th March 1752. 

1752 

Gregorian reformation of the Ka- 
lendar 4(h Ocfoher 1582. 

1582' 

/Era of Dioclesian or'of the iVJar- 
tyrs, year begins 29th August, j 

286 1 

Indian /Era of Salivahaiia, begins 
with the Hindu Solar year. 

J 

78 

J ndictioM. 

3 

i(-pocii of the Indian Cycle of 90^ ears or 
Grnhnparivrithi, begins with the Hindu 
Solar year. 

24 

Ibenan or Spanish, its year begins v> ith 
the Julian year. 

3S 

eVzarian ot Antioch, jear begins iu Au- 
gust. 

4S 

1 

Indian /Era of Vicramaditja, begins with 
the Hindu Lunl. solar year. 

57 

2d of the Seleucidas, year begins 1st Sep- 
tember, but according to the Arabs 1st' 
O-iob^r. 

312 

/Er,i of iS’ahonassaar, began 26th Feb. 

74 6 

Building of liome, or Roman /Era, j 


jOl\m|)iads, year begins lit July, ! 77t) j 

Indian ^Era of Farasurama, begins 7th 
August 3537 of the Julian period,. 

1176 

Indian /Era of the Cali ^ ug, begins Friday 
ISrh Tehruary 1612, Julian period. 

1301 

1 o ^ 

1 

^ . 

« § 

1 

1 c- ^ 

Epoch of Creation according to 
Fort Royal wri ten. 

4004 

Epoch of Creation according to 
Hutton. 

4007 

Julian period. 

47101 

5402 ! 

\ I'O 

^ Cm 

Ecclesiastical of Antioch. 

.bra of Alexandria. , 

5,502 

W 

u 

> rs- 

.biaiit Constantinople, begins CtBtf 
fst September, Ecclesiastical ^Isl l 
Maich. 1 

5508 

iear of Ciiri'.t complete, according to 
Dy on isius Ivxiguus, 

0 


By means of tliis Table any year pro- 
posed according to either of the InditiH 
accounts, may he referred to the corrrs. 
ponding one of any other /Era therein 
registered. 

For Ifit the proposed year be expressed 
according to the*st;Ieof the Cull 

yug^ Vicramadlh/a^ or Sallvahana ; the 
same may be reduced to Christian account 
by adding olOl to tlie first, 57 to the se- 
cond, and by subtracting 7S from the third. 

Having thus found the Christian year 
answering to (hat proposed in any of the 
three principal Indian accounts, if you 
- uant the concurring one of any other /Era,, 
the Epoch of which ascends to any period 
before Christ, )ou have the following Pre». 
cept. 

Precept 1. 

To the year of Christ, found as above 
directed, add that given in the Table for 
the /Era referred to, and the sura will 
give the year sought,’^ 

For Epochs which fall after ChrisL 
Precept 2. 

If the /Era in which the year Is 
sought begins before Christ. 
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^ To tlie proposed lodian year, add its proper Epoch, the sum gires the Christian year ; and 
to the latter add the Epoch of the ^ra sought, the sum gWcs the correspondiug year (in that 
^ yEra) to the proposed Indian year.’’ 

2® If tho iEra, the year of which is sought, as well as the proposed one, begins after Chris t* 
To the proposed Indian year, add its proper Epoch, and from the sum, subtract ihvd. of the 
^ jEra sought, the remainder gWes the year in the same, which answers to the proposed one.” 


Example I. 

Let the year 40^23 of the Cali yug complete, be proposed. — Wanted the year of the Jufian 


pfciiod corrt spoiuling therofo? 

By Precept we have ^ 

. 4923 

— 3101 

isaa. 


+ 4713 

Tear ©f the Julian period sought 

.. 6535 

Example II. 



Let the year Vicramaditj a 1S79 be proposed : then 1879 — 57 -f- 4713 5535, the same a» 

in the first Example ; whence we conclude that the year of the Julian period C535 answers to 
the end of the year of the Call yug, and the 1879th of Vicramaditya.. 

Example III, 

Let the same he proposed for the year 1744 from the birth of SaliTahana.. Then by Precept, 
1744+78+4713 == 6535 of the Julian period. 

But if instead cf the corresponding year of the Julian period, we required that of (he ^Era of 
the Martyrs, the Epocli of which is 286 years after the year of Incarnation 0; we shall have by 
Precept 1744+78 — 2S6 :zi 1536, the corresponding year of the jSlra sought. 


The converse of these rules is so evident, that it requires no Examples ; all that need be added is. 


that on the above principles, (he years of the Cali yug 4923, of Vicramaditya 1879, and Saca 


1744, will be found to answer to years of different ^ras, as follows ; 

To that of Constantinople « • 

of Alexandria - - - , 

Ecclesiastical of Antioch 

of the Julian period . - , 

of the World - ... 

of Nabonassaar • . • 

of the iber’an • . • • 

ef tlie Martvrs ... 


7330 

7324 

7314 

6535 

5826 

2568 

1860 

1536 


There remains to consider the Indian JEr^n which are subject to Cycles, such as the 
Crahaparivrithi of 90 years, and Vrihaspati of 60 years. 

Ai the former are merely Solar years, as well as the latter, when |B|jnputed according to the 
Tellinga account, the process for finding the mere abstract concurring years is the same as that 
above explained. But if we consider these when expressed by a specific name, or by cycles and years, 
the case na longer applies. Thus if we want merely the year of the Grahaparivrithi which 


When Ae 
fells before Christ 
and tfte year auuglit 
afier. 


When boAlbll aflet 

ChruU 


Exoieptes. 


Year of the Call 
yu^rinto that of the 
Juliaii period. 


Tear of Salivahana 
iuto the same. 


The Hindu year re* 
ferreiJ lo <nfi*(L*reiit 
l-poch^. 


iTlras iubjcct to Cy. 
clci. 



Tbe Grahaparivrl* 
tilt, or C^'clc of 90 
years* 


The Vriliaspati or 
C^cle of 60 ^cars. 

According to the 
Tell ir gas. 


According to the 
Suliihanus. 
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expired in A. D* 1825, we need only add 24 thereto, and it will be 1845, so that referring to 

Exatnpic.s I and 11, the year of the Julian period corresponding^ thereto will be 6535, as before. 

13324*24 

But if the number of cycles and years expired be given, whiL-b would be found by — - 

n: 20 cycles, 46 years complete, or 47^ current, that expression must be decomposed before 
referring it to any year of another ^ra. 

In the same manner the years of the Vrihaspati Chacra, by the Tellinga account, are alwayl 
presented either by names or numerals ; and the Chacra year corresponding to A. D. 1822, would 

be elicited bv 60)4923(82'" expired ; and the remaining three years counted from Pniuiuthi^(i\it 
S 

13th of the Chacra) as zero, would give Chitrahhanii the ICth of the Cycle, for the name of th« 
current year ; so that by a cjrcuitous road, that of the Call yug to which it corresponds might be 
disco re red, and the rest would follow. 

The same thing may also be said of the year of the Chacra, when referred to the mean heliocentric 
motion of Jupiter, which seems still more irreducible, than the Tellinga, when proposed only by 
its name, and number of cycles expired. 

Tbe year of Jupiter wiiich answers to any year of the -Cali yug, according to the account of ihe 
Surriah Siddhanta, may always be found, by a very simple process, the particulars of wlilch were 
given in a Postscript to the third Memoir of this collection, and which for the same year 4923, 
will tlicit Vijajja the 27th of the cycle. 

When the Ejioch is known within 60 years, and the specific name of the current Vrihaspati 
year is given, then the concurring year of the Cali jug maybe discorcred by means that were 
indicated in the second Appendix, 

Nori:. 

I liavc not been able to discover upon v/hat autliorlfy Dr. Hutton places the Epoch of the 
Creation of the world in A. A. C, 4007, as he docs in the Chronological Table which he has 
published in his Mathematical Dictionary, vol. I, page 434. For independently of the Port 
Ro^iil writers, who hare fixed it in A. A. C. 4004, I find the following passage in Voiroa^S 
continuation of Bailly’s Astronomy. 

La Place determine deux Epoqiies Asironcmiques tree rcraarquablcs ; la premiere par la 
coincidence du grand Axe de I’oHje terrestre avec la ligne des Equinoxes; la seconde par sa 
position pCTpendiculair.e sur cette ligne-— il fn^it remouter la premiere a Pau 4004 a\ant Jesus 
Christ, terns ou la pluspart dcs Chroiiologisies placcnt la Creation du mondc ; la seconde a l’a« 
“ 12j0 do I’Kre Chretitnne.” Page 197. 

iN’otttUhstiiiiding these testimonies, Dr. Hutton’s authority is too respectable to belaid aside, 
without knowing upon what ground he has decided tlie question; and on that account I hare 
preserted hrs Epoch in the Table inserted at page 302. 


END OF APPENDIX 111. 
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[IIVDU EPHEMERIDES 




APPENDIX IV 


Ghirg some account of the Hindu Ephemerides and of the subsidiar?/ articles of the 
Kalcndars. 


TThe Solar and Luiii-solar Kalendars contain each the same articTeSj but diflerently arranged ; 
and as the former is compafed bj the Solar, or Vakiamn process; whereas the latter follows the 
Svdereal rules of the Surriah Siddhanta, there is a difference in the results which maj sometimes 
amount to six hours of time. As for the rest, the explanation of the contents of one, is perfectly 
lutficient for understanding those of the other. 

Of the Rari Panchangum, 

The Solar Kalendar, independently of the months and ciril days, which (like all others) it 
registers, gives also the time when the most remarkable phoenomena occur. 

The word Panchangura implies five articles, which are permanently inserted in iti margin ; 
but besides these, there are several others, which, not being Ephemeral^ appear of course only 
when occasion requires it. 

'I'he margin of the Solar Kalendar always opens with an accessary article, independent of its 
year, but intimately connected with the moral habits and superstitions of the Hindus. It registers 
the name of, and the time when, the Tidhi which is coupled with any Solar day in the year, 
terminates: It also notices in what Paesha (the demi. lunar corresponding month) the time i» 
running : and lastly, when a Tidhi is repeated, or expunged out of the Chandra Panchangum, 

The permanent articles, as we have stated in article 2 of the Key to the Siddhanta Chandra 
Biana (page 73), are 

Jo The name of the Naeshatra in which the Moon happens to be on any particular day ; with 
the time of her passing to the next. 

20 The Yogu (an Astrological Element) or the space of time during which the sum of the 
Sun and Moon’s motion, amounts to one Naeshatra, or 13* 20', with the time when that Arc is 
completed. 

So The Curna (another Astrological Element) or space of time during which the Moon’s 
motion from the Sun amounts to 6°, there being two Curnas in a Tidhi, and the Kalendar re'^ister. 
ing the time of its ending. 

4 ° The Thjajum or Thyagum of the Wurjum (another Astrological Element}, being the unlucky 


The Solar Kalendar, 


Its contents. 


Five permancBt 
artirlcs. 


The Nac^hatra to 
which the >Io«B 
happens to be. 


The Yogii, 


The Cuma; 


The Thyajum of the 
‘VTurjuin, 



The Ish.ifum or 
'icliarum. 


Rahu y and Ketu 
ct/iijidered as 
t'^iariCis. 


iVccidcnlal artictcs. 


Solar and Lunar 
Kcllpse*' ; the S{ja uj 
the tquinnxe.s or 
Sf>l5ticos. and enter- 
ing a new Sig«» 

TUe Cranium^ 


Ti'C y^aihdi. 


Tlie construction i. 
the Crrintum and 
\'ethei explained. 
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period of the day, the mean duration of which is aboat 4 guddias (1** S6' European time), 
pending which all voluntary business of importance ought to be suspended ; marking the time of 
its be^innhi^. 

Wlu‘n the V/urjum Occurs at day time, it is called Devi^ and when at night Rafree, . 

5'> The Isharum or Tcharum ; being an account of the position of the Planets, (including 
Rahu SI and Ketu y) on any day in (be year ; and the time when either of them enters any of 
the four quarters, or Padahs, of a Naeshatra ' marking thus the time of their pohition at every 
3’ 20' of the Lunar Zodiac, 

JV, B. — iWhenever the Planets are mentioned in the following statement, it is always to be 
understood that the Moon’s ascending and descending Nodes aie considered to be of the number, 
according to the Hindu notions, v/hich account for the Eclipses, in a physical sense, by supposing 
(Ik sc to be obscure Planets, 

Tlic accidental articles are partly Astronomical, and partly Astrological, like the permanent 
ones I and arc as follows : 

The Solar and Lunar Eclipses : the time when the Sun is in the Equinoxes or the Solstices 
(Mesha Tula A^jana^ meaning the Equinoxes; Vulra A^aaay Dctchana AjuriUj {he 

Solstices) ; and also the time of his entering a new Sign. 

The Cranium (an Astrological Element). I have been at some pains to understand 
distinctly the nature of this article, as well as that of the Veihei^ wlilch is comiected with, and 
follows it ; and I am not without some doubts whether after all, I Lave construed either 
accurately. What follows is therefore, the best that I could make out of the account given tome 
of both by my instructor. 

The literal meaning of Cranium^ is oDcrporseretl ; and that of any Planet, Is when it is !u 
conjunction wilh, or is overpowered by, the Moon ; which consequently implies, that the time of 
new Moon is the Sun’s Cranium. 

Mars, Saturn, P^ahu ft and Ketu have a bad influence in Crantum, and mark unlucky days. 
The other Planets have also their Crantums, but bebg innoxious, they are cot noticed in th« 

Fanchangum, 

The Vethei (also an Astrological Element). The literal meaning of this word is to 
hi'eak^ to tleave^ or to corrupt. The is determined by the Planet to which it refers, 

being in opposition to the Moon in a particular arrangement of the Lunar Zodiac ; which 
certainly does not imply in all cases a real opposition in the Heavens ; it is supposed to be the 
converse of the Cr U7itum^ and to partake of its good and bad influences and qualities. 

The N.ulve Astrologers u^e a Diagram to explain these phoenomena, of which here follows flp 
rep re sen Uu ion. 
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A 1234 5670 


erj I 

26 I I 

J 231 5 T 

Crantuin 24 J 

23 J_ j_ 

22_| 1 

i*) A I T 

'• '' I— I— |— 1— ! — I 

2i 20 19 IS 17 16 15 


10 . . . 

11 Vtlhei. 


Let the 27 regular Nacshatras, ti^ether 
with the Abhijit (^) or extraordinary one, 
be disposed in a square, each side of M'hich 
contains seren Nacsliatras, Let the Earth 
stand somewhere in the interior of this 
square, and conceive the Planets to reTolre 
around it, the Moon being the nearest to the 
Earth. The magical square so constructed^ 
is called Servaloo Dkadra Chnera^ 



Now the day on which the Sun or Planet is in a Naeshatra with the Moon on a line with 
^ , 5, is the Ciantam of the Sun or Planet referred to* 

But, (every thing besides remaining as before) if the same Planet, instead of being in (J', 
happens to be in (J* in a Naeshatra as far distant from B, as ^ is of A, then it is in Veihei, ^ 

Thus if A represents the Nacs-hatra Asxi^ini (the 1st), and the Moon be in the third before A, 
i. e. in Purva Bkadrapada (the 25th), and if the Planet Mars appears from the Earth in the 
latter Naeshatra on the same day, then it is overpowered, or in Crantiim, 

But if at the time that the Moon is in three Nacsbatras behind A, Mars is in three NaeshatraJ 
before B, or which is the same thing in ten before A, (which in the present supposition will be 
Magha then is in Vethei^ or corrupted* 

It needs no great reflection to perceive that such a scheme belongs neither to regular Astronomy,, 
nor Astrology ; but savours more of the art of magic than any thing else : for even Astrology, 
where it is connected with Astronomy, is symmetrical ; and uses regular constructions^ evt-a 
though its ultimate object be fantastical, 

H<?re on the contrary, We see the extraordinary Naeshatra Abhijit^ which contains only 
an Arc of 6* (3** 2(y of which it borrows from Uilara A'shdd^ha the 21 st, and i'’ 4(7 frcia 
Srdvana the 22d, so as to leave the Lunar Zodiac to consist, as before of SCO") reckoned in the 
magical square as an entire and additional one of 13° 20'. And again, if the Moon happens to be 
at the top or bottom of the square, and a Planet be in Fethei^ so far from the line which passes 
through the Moon, the Earth and the Planet, dividing the Heavens into two cqunl paits, (as aa 
opposition implies) it cleaves it in two segments of 21 and 7 Naeshafras each. 

In either cases of the t,ruritum or I ctha^ Mars, Saturn, Bahu ^ and Ivetu have an evil 
influence-, and theiefore, no marriage ceremony, nor any other of rejoicings ought to be 
performed. But the Srardumy cr ceremonies for deceased ancestors, or relatives, may go on as 
«sual. 

4* The Latfa (also an Astrological ElemenO. This word literally means struck^ kicked^ The Lada. 
iud like the former, has its application to the concerns of mankind. 


Manner of com put* 
the iame* 


The da vs on \xbu-h 
tht' ycih‘’i^ 

aistl l.iinu Li.l, Mt.en 
icferred tii the Sun, 
Mars, S.iUirn, Rahu 
and Kftn, arc i*naui» 
piciviu.s unei«. 


Annivpr«5arif*«: ^ene- 

raily ubbcrvt’d. 
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Tht’rc are i''\^o .;or(i o: La^tas^ ^iz. the Eastern and the Western ; those of the Sun, Mars 
auJ Saturn, beln^ accounted Last, and of Kahu ft and K^fu y West. 

The conception of this fanciful Elernent is as follows : 

Whenever the Sun is in 12 Naeshatras (the other Planets have a different scale) counted East, 
yard from that in which the Moon happens to be, then it is Latta or struck. Mars, and Saturn’s 
Lattas are also East^ but they are struck, the former in the 9th, the latter in the 3d Naeshatra 
from that of which the Moon is in possession. On the contrary, Rahu ft and Ketu y ^because 
I suppose their motion is retrograde) are kicked in the 8th and 9th Naeshatra fiom the Moon, on 
the fVest, The other Planets not mentioned in the above list, have also their turn of chastisement, 
but as they bear it patiently, and do not repeat it on mankind, no notice is taken of it in tho 
Punchangum, 

AVht n the Latta is accounted East, the Naeshatras are to be counted from the Moon, according 
to their order in the Lunar Zodiac ; and when West, contrary to it. Thus, for example, if we 
suppose (he INIoon in the Nacshalra Szcdtl (the 15th) and if the Sun be in Uttara Uhadrapacla 
(the 2C:h among the regulars, but the 27tli on account of the then it is Latta. Eut if 

Rahu ft be at the same time in Pushia (the 7th in the Zodiac, and as the Moon is supposed to be 
in the loth, the Sth from the Moon), then it is also Latta, 

This critical circumstance, which can only occur once in a month for each of the above 
Tpeutioned piancts, imposes the same restrictions as the Crantuni and f^ethei. 

Such are the principal Astronomical and Astrological articles of the Indian Ephemerides ; 
which I have endeavoured to understand, and explain, in order to shew the cause of those pretences 
of religious and moral inhibitions, under the screen of which the Natives of all classes postpone 
business, or neglect their duties, often to the great inconveniency of the public service, but more 
particularly of that of private individuals. (*) 

Besides the articles above particularized, tlie Panchangum-exhibits a variety of notices which 
refer principallv to religious observances. Such are the birth days, accessions, and anniversaries of 
memorable events and feats of certain gods, goddesses, spirits, patriarchs and other worthier ; 
including the anniversaries of the beginning of the Calpa, Manwantaras, Mahayugs, and of th« 
four U ^ser Yugs of the Manwantara in which we live. 

The anniversaries which are more particularly specified, are those of the ten incarnations of 
Vishnu ; those of the Goxcrks (certain female spirits or genii on which the V ritham or solema 
f?.st is to bo kept) and the accession of the patriarchs, fourteen in number ; which are supposed 

("'j Iheie is an opinion among a certain «ct of Brahmins, that in those Luni-solar years where two meothi 
are lepoatcd, and one is expunged, do rdigioas evremony ought to be performed during the first intercalated 
Lun ir month of the «aid year. This proposition having been aigucH in the year 182- (which pieseutfd a case 
in pai>0 in a full S.v.hrdnm of Brahmins and TuDdita at Madras, waa condemned as Utetical ; and the Brahmiu 
wiiu supported it cscommuaicatcd. 



to prefeidc succeisirely orer die fourteen Manwantaras (30S448000’) which, with iha SanShyaot 
twilight (17280000^1 constitute the Calpa (4320000000^)* 

It is the oj)inion cf some dhincs, that the Calpa formerly consisted only of nine Manwantara», 
each of which contained, as at present, 71 Mahayugs: but as it does not enter into the plan of 
this article to enter into the Cosmogony or Theology of the Hindus, I only mention it with a riew’ 
to?, few remarks on the names of the fourteen patri«rchior il/anuj, whose an nirersarles are now kept, 
and whose names I shall give, because they are little known ; stating at the same time, the Lunar 
months, Paeshas, and Tidhis on which they are respectircly observed. 


Names and number of Manui. 

Tidhis on 

Numeral. 

which observed. 

Names. 

Lunar months. 

1 

Paesrhas, 

i 

1 

Swayambhuvu 

12 

Duadt’si 

C«rfi;ra 

Sacha, 

o 

Swaiochisha 

9 


Aswiiia 

Do. 

3 

Uttama ... 

3 

'IVilia 

Chaitra 

Do. 

4 

Tamasa - . - 

9 

u 

I'ritia 

Bhadia pada 

Do. 

5 

Ra>vata . . . 

11 

Yeckadesi 

Pau'shia 

Do. 

0 

Icshwacu . . • 

10 

D<"san.i 

A'siiad’ha 

Do. 

7 

Vaywa^wrjta 

17 

Septa mi 

Magba 

Do. 

8 

Drahn a Savarnl 

15 

Pa vur.iatni 

Phalguna 

Do. 

9 

liudra Savariii 

8 ; 

Astajiii 

A'shAdMia 

Christna. 

10 

D.icisha Sivfu ni 

8 

Asfarui 

Cai ti^a 

Do, 

11 

Agni Sa>arni 

30 

Amavasya Th. 

Sravana 

Do. 

12 

Su ry a Su v.*i mi 

' S 

Astani! 

Bliadiapada 

Do. 

13 

Rouchya - - « 

15 

Pournami 

C'h'titra 

Sucha, 

1 1 

Bhouchya 

15 ( 

Pavurnami 

J \ aishtil 

Do. 


Among the names of the patriarchs, it is remarkable that five bear the additional one of 
Savarni ; that the name of the 8th is Bralwia^ the Oih Rudra (the same as Siva), and that the 
X2th bears the name of the Sun, Whether Daesha the 10th refers to Vishnu^ and Agni the 11th 


to the Moon, I do not pretCMid to know ; but this seems pos-ible, from the quality, and arrange- 
inent of the five which bear the cognomen of Savarni, If so, it would be- a strong intlicatioa 
that (since three bear evidently no patriarchal names) the whole have been iiiterpoiat«"d. 

The remaining anniversaries, as has already been stated, are those of the ten incarnations of 
Vishnu and of the Cowries, on which the VrUham is kept ^ but I am not sutficiently versed 
ill Hindu Mythology, nor have I space enough at command, to give a speckle account of their 
nature, names, and dates of observance. 


(♦) There arc ten names under which Vishnu appears ia the Kalciidar, y\z, 1, MatKjailcvn. Coorma, 
3, Varaha. 4, Narab-imha. 5, Vainanu. 6, Parajurama. 7, Sri-raaia. 8, Bala.ratna. 0, SriAri hna. 
10, Cali or Calki, according as he assumed the aspect of a Fi:»h, a Tortoise, a Wild Ho?, 
aad Man, a Dwarf, a Brahmin, a CsheUia, a Shepherd, and a Horse wUh a human face* Of the Gowries, I aiu 
told the number \> coosidcrablt. 


The 14 Manas. 


Remark on their 
number and namett. 


The 10 incarnaliong 
of Viihnu. 

F asts of the Cowries, 
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Local holy day?. 
3'casts of r> e pna- 
cij)al pagodas in the 
Deigiibourhood. 


CivU arlicles. 

Durntion of 
artificial <Ia> s and 
night:,* 

Predrction of abun- 
dance and scare >ly, 

Kural ©ccupalioriS, 


TIi*^ Panchangum also notices the local lioljr days, and (he feasts of the most considerahl# 
p'l^odas, situated about 100 miles around the place for wh^ch the Kalendar is competed ; besides 
other items of a religious, or superstitious nature an idolatrous religion may kno\T 

these distinctions), which will be easily understood when 'met within the Kakndar, and thei'efore 
need not be enumerated. 

Lastly : There will be found in the mar^n of the Panchangum certain articles of a ciiil 
description, such as tiie length of the artiheial solar days, and nights, indicated at least once in 
the coarse of the month : the Sun’s entrance into the different Signs of the Tropical Zodiac, and 
those prediction*', of ab unde nee ("F/’/c/A/argfZ), middle state of pros|>erity (Sam(frga)^ and of 
scarcity (Soonictr^a)^ intended to point out the proper seasons for rural occupations ; just ia 
the same manner as tl.ese contingencies were formerly announced in a far famed Almanac, 
published at Liege, under the fictitious name of Mathieu Landsberg^ which sold for six pence 
throughout the Continent of Europe, and might have vied with, and peihnps excelled, the ludlaa 
Patras, in the absurdity of its articles, 

N O T E. 

All the articles of the Hindu Ephemo rides insf^rted in the Patras, arc given in an abridged 
form ; and are so contracted, that what fills five pages in the tianslation, is contained in one of 
the original. Lithe Peninsula, the Raoi Paiickungum^ is generally publi>hed in the Tamitl 
idiom ; and th(^ Ciiandra Panchangum, in the Teloogoo : on which account they are known by 
the name of the Tamil I . and Te loo goo Kalendar 




B 
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A translation of the first "page of the Tamul Solar Kalcndar (Ravi Panchangum) for the: 
year of ike Caliyug 4926 current, answering to A. D. 1824, computed in Sjlar time and 
with the Elements given in the Aria Siddhanta for the Latitude and Meridian of 
Fort St. George. 


Years of the Calijug elapsed 4925. From the birth of Salivahaua 1716. Of the iEra Vicraraaditya 
1881, Of the Vrihaspati Chacra, Tellinga account, Tarana (the 18th). Do. Benares account, 
Maniiiat’ha (the SPih). Oftlie Grahaparivrithi or Cycle of 90 years, (!ie 48th. 


K A LEND \R. 


European 
. date, 
April. 

'rh<4di oi 
Tamul 
d 3 to. 

Feris. 

11 

1 

Sunday, 

32 

1 

1 

i 

2 

Monday. 

13 

3 

t 

i 

Tuesday. 


Month Chaitr.am (Bengal Vaisaclia), 

Ephemcridcs, 

Trioclc si (the name of the concurrent Lunar Tidhi) it’s end 47s SQv (after apparent 
time of Sun rising) — J) in Naeshatra Purva Phalguuij passes to the next at 3? 33^ — 
Vogu Vriddhi (the lltli) ends at 2s 50^ — Do. Dhriiva (12th) ends 53s 5^ — Curna 
Coulava (the 3d) ends 50v — Thyagum of Wiirjum, Devi (day time) begins at 

20s 4lv — Mesha Vishuvat (indicating that certain religious ceremonies which 
depend on the recurrence of the Vernal Equinox are to be performed. — Samarga 
(mean state of agricultural prosperity — time proper for som ihg the fields) — Ahus 
(or Dinarda duration of the artificial day) 3C|5 40 v — Mercury enters the second 
Padah (quarter) of Naeshatra Aswlni at 51® — Jupiter enters the third Padah of 
Naeshatra A'rtlra 16?: — Mars’ Cranium in Naeshatra Purva Phalguni (no marriage 
ceremonies on account of the Ciantum) — 'J’iie San and Raliu (D’s are Laita— . 

Soonia (state of unfavourdblc prospects) no Srardum (ceremonies for deceased ances*.- 
torsj — Madana Triodesi (the last day of a festival begun hefare), 

Chaturdasi, endsat 42s 53v — ^ in Naeshatra Uttaia Phcl^uni, ends at C?: 

passes on the same Tidhi into Naeshatra Ilr.sta, rads 5?f 33 v — Yogu Vvai^itha 

(loth) ends 49^ 43v — Curna Garujah or Yur!;a (5th) ends 15g 6v Tlijai^um of 

Wurjum, begins 21g 34v — Venus enters 1st Padah (quaitcrt) of Naeshatra Uttara 
Bhadrapada 15g — No ceremonies allowed on this da^^ 

Purnima Tidhi (day of full Moon), ending at time of apparent opposition^ which 
occurs at 3Qg 10’ — } in Nacsliatra Chitra, end 50; 26vi_Yogu IFershana (14th) 
ends 44g 5’— Curna Bhndra (7th) ends 1 Ig Sv^Thyagum of Wurjum, Devi (day* 
time) begins 17^ 30v — hlercury enters 3d Padah of Naeshatra Asvvini at 41?: — Mars 
is Latta — Accession of Rouchya Man a ^one of the fourteen presiding spirits of the 
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h 

ALENnAU. 


European i 
date, 
April. 

ThtiJi or 
Tn m ul 
date. 

Feria;. 

14 

1 

4 

r’ednesd. 

15 

5 

Thursda) 

IG 

6 

Friday. 

17 

7 

Saturday. 

18 

8 

Sunday, 

19 

9 

.Monday. 

20 

10 

ruesday. 

21 

11 

Weducs( 


Vaiscicha^ or ChaHram^ continued. 3phemerid^s, 

Culpa divided into 14 Manwantaras) — Chaitra Purniaja ^^daj of full Mooa in Chau 
tram) a Tidhi of general observances and ceremonies. 

Christna Paesha (the dark half of the month) Padjami (1st Tidhi of the said 
Pacsha) ends 36s 4lv^j) in Naeshatra Swati, ends 65s 60 t — Y ogu Vajia(15th) 
endi 39s 13v — Curna Bhalava (2d) cads 7g 53v — ^'I'hjagum of AVuijum, Devi 
(d. t.) begins lOg ISv — Sun enters 2d Padah of Naeshatra Aswini 16g 21 v — Venus 
enters 2d Padah of Naoshatra Uttara Biiadrapada, 58? — Saturn enters 3d Padah of 
Naeshatra Critici 34g, 

Duitia T.-ends 35s Ov — J) in Naeshatra Visac'ha, ends 56g S lv — Yogu Siddhi or 
Asrij (IGth)^nds 35g 20v — Curna Dhitala(4th) ends 6g51v — Th^agum ofWurjum^ 
Devi (d. i.) begins 9s 58 v — Mercury enters 4th Padah of Aswini 34?. 

Tadya T. ends 3 Is 41v — > in Naeshatra Anuradhi, ends 6Ss IS^— Yoga 
Vyalipata (17th) ends 3£s 24v, — Curna Warnaji (6th) ends 4g 51v — Thyagum of 
W urjum, Devi (d. t.) begins 6s 42^ — Garoolavahanaj Tripllcane feast. 

Chouti 35£ 42v — j) ia Naeshatra Jyest’haj ends 60s— Yogu Variyas (18lh) 
■ends 30g 27v-^Curna Bhara (1st) 5g ID— Thyagum of Wurjum, Devi (d. f.) 
begins 12g 56'” — Sun enters 3d Padah of Naeshatra Asuini 39s 52 v — Mercury enters 
1st Padah of Rharani 26s — -Venus enters 3d Padah of Naeshatra Uttara Bhadra 41s. 

PunchamiT. ends 37g 50v — ]) in Naeshatra Jyest’ha ends Ig 17v — Yogu Parigha 
(19th) 29g ISv. — Curna Coulava (3d) ends 6g 46v — Thyagum of Wurjum, Devi 
(d, t.) begins 22a 43v — Matsyadeva (anniversary of V^ishnu’s incarnation as a Fish). 

SiiustiT. ends 41? 10'« — D in Naeshatra Mula, ends 5g 3Cv — Yogu Siva (20th) 
29n 35v — Curna Ganijah (5th) ^nds 9g SOv— Thyagum of Wurjum, Devi (d. t.) 
begins l?20v — a 2d Thyagum, Ratri (night time) begins 0g47v — Mercury enters 2d 
Padah of BharanI 19?. 

I Septami ends 45? 30v- — J) in Purva A'shaddia, ends 10? 53^ — Yogu Siddha (21st) 
ends 30? 22v — Curna Ehad?a (7tli) ends 13g 20" — Thyagum of Wurjum, Ratri 
(n. f.) begins 1? 55v — Mercury visible, West 26? — 4Vnus enters 4th Padah of 
Naeshatra Uttara Dhadrapada 24? — Rahu (> 's ^],) Crantum in Naeshatra Purva 
A'bhitd’ha Rahiot Savam^ feast of the great chariot in Tripllcane. 

Asfaini T. ends 50? 16 ^ — } in Naeshatra Uttara A^shacbha, ends 16? 55v — YogA 
Sadh}a (22d) ends 3 Is 32'^ — Curna Bhalava i2d) ends 17? 6Sv — Thyagum of 
Wurjum, Devi (d. t.) begins 27? 58 v — Sun enters 4th Padah of Naeshatra Aswini 
6? lOv — Sun also enters the Tropical Zodincsd Sign Viisha g at 14? 35'” — Mercury 
enters 3d Padah of Naeshatra Bharaaiat 12? — Ahus (duration of aitificial day) 31?. 
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date, 

April. 


24 


25 


25 


27 


2S 


29 


'J\amul 

date. 


12 


13 


Ferice. 


J’harsda’ 


Friday 


14 Saturday 


15 


16 


Sunday 


Monday 


17 


IS 


19 


20 


ruesda 


y 


Wednesd. 


Fhursday 


Friday 


Vaisdcha^ or Qhaitranx^ continued. Ephemeridef^ 

Nayami T. 55s 17»’ — ]) in Nacshafra Srayana 23s 16 v~~Yo2u Subha (23d) 3Sg 
Ov_-Curna Dhitala (4th) 22s 45^— Thyagum of Wurjum, Ratri (night time) 35 2Qv 
— Satrica Vethei (no marriage ceremonies). 

Desami T. 60g — J in Naeshatra Dhanish'til 2pg — Yogi) Subra (24th) 34g 20f' 
— CurnaWarnajee(6th) 27s 47v — Thyasum of Wurjum, llatri (nighttime) 18s27v— 
Mercury enters 4th Padah of Naeshatra Bharani 4s — Venus enters 1st Padah of Reyati 
75 — ^This TIdhi (Desami) is Adigab, being repeated and called Tridina Sprohoo. 

Desami T. Og 16^ — > in Naeshatra Satabhidui 355 12v — Yogu Brahman (25th) 
355 27 t — C urna Bhuddraya (7th, only oiiein adrance from the last instead of two,oa 
account of th-j day b«iug repeated) Og 16^ —Thyagum of Wurjum, Ratri (night time) 

225 2y — Sun enters 1st Padah of Naeshatra Bharani 32g 42i^ Mercury enters 1st 

Padah of Naeshatra Critica 575, 

Yecadesi T. 45 35 t— > in Naeshatra Par^a Bhadrapada 415 Sr Yogii Maha 

Indra (2Gt[i) 365 — Curna Bhnlaya (2d) 4g 35v — No Thyagum of Wurjum Venus 

enters second Padah of Nacsliatra Revati^595— Ketu ( ]) ’s ^) is Latta. A general 
fast, the men's foreheads to be painted according ti? cashes, 

Duodesi T, 85 0^ — .D in Naeshatra Uttarra Bhadrapada 45^25^ Yogu Valdrithi 

(27th) 35g 50y — .Curna Dhitala (4lh) Ss 0* — Thyagum of Wurjum, Devi (day time) 

Og 48^— Mars ceases to be retrograde and begins to proceed direct 42? Mercury 

enters 2d Padah of Naeshatra Critica in Vrisha g 56g — Varaha Jyanti’s birth day. 

Triodosi T, lOg ISv— > In Naeshatra Rovati 4Sg 3Qy — Yogu Vishcatnbha (1st) 
34g dov'—CurnaWarnajee ^6th) lOg 18v— Thy^gum of Wurjum, Devi (day time) 17^ 
Iv — Sun enters 2d Padah of Naeshatra Bharani 59g 2v — Mars is Vethei ^no marriag# 
ceremonies; the Srardum or observance for the dead as usuaP, 

ChafurdasiT. llg 20v — > in Nacshafra Aswini jOg 32y Yogu Prlti (2d) 32t 

35v— Curna Soyami or Shakoni (Sth) extraordinary llg 20v_Thyagum of Wurjum, 

' Ratri (night time)9g8v — Veuus enters 3d Padah of Naeshatra Revati 33s. 

Amavasaya or conjunction day (being the 30th TidhI of the Lunar month and the 
last or 15th of the Christna Paesha) 11? 10v-_}) Naeshatra Bharani 51s I8t 
Yogh Ajushmat (3d) 2Ds 2Sv_Curna Nayara (10th e.xtraordinary) llglOr_' 
Thyagum of Wurjum, Dei (,lay time) )4s 50»_Mercury enters 3d Padah of Nac. 
shatra Critica 3s— Sun’s Crantum in Naeshatra Bharani. OnAmarasayaor con- 
junction, a general observance of principal rites. 

Padyami or Prafhama Tidhi (1st of the Sucha Paesha or culightened half of the 
Lunar month) 9s 46 t_> in Naeshatra Critica 50s 53r_Yog{i Saubhagya (4th) 
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juropea 

date, 

Mny, 


K \R. 

n 'riicidi or 
Tamul 
date. 


FeriDS. 


Vaisacha^ or Chaltramy continued. 


Epkemeridjs. 


iMondsy 


25:? 30 v” — Carna BhaTa(lst; O5 46 v — Tbyagum of Warjam, Devi (Jay time) 8^ — 
Satarn sets West 37s, bis Crantum (no marriage ceremony) — This day Is the 1st of 
the Luni-solar month of the TeUingas — Tlie Moon’s crescent begins to appear this 
evening at Sun set, and the Mahommedan Civil month Ramzan commences. 
jSaturday Duityaor Vidya 7g 13^ — > in Nacshfifra Rohini 49g 42v — Yogu Sobhana (5fh) 
^Og — Curna Coulava ;^3d) 7g 13v — Thy a gum of Wurjum, Devi (clay time) 30g6v — . 

Sun enters 3d I’adah of Nacshatra Bliarani ‘i5g 45 v — Merc ury enters 4th Padah of 
Naeshatra Cj itlci 21g — .Venus enters 4th Padah of Naeshatra Rovati lOg — Tritayuga 
dina, or annhei sary of the day on uhich the Trita yug began — Blitii day of Balaram 
Deo,-^Jcshuj/a Tritya (the current Tidhi), a lucky day, 

Sunday Tritya T. 3s 41v — The next Lunar Tidlii, called Chouti, is a Cshaya or expunged 

one (and therefore intervening between Tritya and Punchami) ends at 55S 32'" D in 

Naeshatra Mrlgasiras 47g — Yogu Atiganda (Otb) l4s5lv — Curna Yurka (5th) the 
same as Garujee 3s 4lv — Second Curna (on account of expunged Tidhi) Vurnaja 
I (6th) 27s IGv-^Thyagum of Wurjum, Devi (day lime) 3s 5v„Ahus (duration of artu 
! fu'ial day) dig I5v — This is marked Avamaha on account of the expunged Tidhi. 

Mondsy Punchami T. 5 IS— > in Naeshatra A'rdra 43s 64v^Yogu Sucarna (7th) Ss 26'^— 

, Curna Bhava (1st) 26g 37v — Thyagum of Wurjum, Devi (d. t.) d? 62v Mercury 

enters 1st Fadah of Naeshatra Rohini 42S — Jupiter enters 4th Padah of Naeshatra 
ATdra 52s — Venus enters 1st Padah of Aswini in Mesha y* 59g— Ketu’s ( J ’s y) 

Ciantum (no marriage ceremonies)— Sun’s Vethei — Streepermaddre feast Yeoi- 

‘ ! bramanu’s birth day, 

Tuesday Shasti T. 48g 23/ — J In Naeshatra Punarvasu 40s I4^ — Yogu Dhriti (gth) Ig 3lv 

^the next Yogu Suia (9th) 52s 42v — Curna Coulava (3d) 3Ig 12v Thyagum of Wur- 

jum, Dori (day time) i2g 4v — 2d do, Ratri (nighttime) 27s 38 ^ — Sun enters 4th 
! Padah of Naeshatra Bharani 52s 14v, 

Wednesdj Sept imi T. 42:; 32v_- > in Naeshatra Pushia 36s Yogu Ganda (10th) 
j 45; 3Sv — Curna Garujee (5th) I5cj 2Sv — Shesha (complement of) Thyagum 2s 
jfavourrible day for marrying, 

Thursday Astami T. 36s28v — ]> in Naeshatra Asleshi 32s 16^ — Yogu Viiddhi (11th) 39ff 

— Curna Bhuddra (7th)9s30v — Thyagum of Wurjum, Devi (day time) 65 10^ 

Mercury enters 2d Padah of Naeshatra Rohini 1 Ig — Venus enters 2d Padah of Nacs. 
Aswini 42s. 

trida/. Navami T. 30s 30» — ) is Naeshafra M.aghi 285 14v — Yogu Darura (12fh) 
31g 25v_Curna Bhalava (2d) 3s 29v_Thyagum of Wurjum, Devi (daj time) 
Os 1 — 2ii Do. Ratri (night time) 15s 36» — Saturn^s Latta, 


j Tuesday 


F rid ay. 
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10 
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21) 


30 


31 
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Saturday, 


Suriday. 
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Fuesda 


V aisacha^ or Challraniy continued. EpkemeridcB, 

Desami T. 24g 46v — j in Nacshatra Pur?a Phalguni 25v — Yogu Vyagliaia 

24s: 7v — Curna Garujee (5th) 24g 46v-_Th^ agum of Wurjum, llatri (night tlm^) 

10^ Iv — Sun enters 1st Padah of Nacshatra Critica, 18g 56 v Mercury enters 3d 

Padah of Nacshatra Rohinl 45?, — N. B, On Desami Tidhi the Srarduin (ceremony 
for deceased ancestors) to be observed. 

Yacadesi T. 19? 34v — ]) in Nacshatra Phalguni 21? — YogA Hershana (I4th) 

17? lOv — Curna Budhrava (7tli) 19? 34v — Thyagum of Wurjum, Ratri (night time) 

10? 35v — Venus enters 3d Padah of Nacshatra Aswini 25g Saturn enters 4th Fadait 

of Nacshatra Critica 59? — Mercury’s Craritum — Kahu’s (>’s 5J) Latta. * 

Duaclcsi T. 15s6v — > in Nacshatra Hasta 18? 34v — Yogu Vajra (15th) 10?45t 

Curna Bhalava (2d) 15? — Thyagum of Wurjum, Ratri (ni;iht time) 6? gQv ^ 
N. B. Tiie ceremonies suspended on Tryadesi, the Ist day of this Solar mouthy 
(*.*Iesha niasa or month of Aries) to be performed on this day, 

Tryadesi T. 11? 20v_-> in Nacshatra Chitra 16?46v_Yogii Asrij or Siddhf 
(IGih) 5g0v__.next Yogik Vyatipdta (17th) 54? 55v_Curna Dhifala (4tl0 11? 20r_. 
Thyagum of Wurjum, Devi (day time) 30? 34v_Sun enters 2d Padah of Nacshatri^ 
Ciitica, in the Solar Sign Vrisha « 46? 47v_,Mercury enters 4th Padah of NacshatrgI 

Rohini 27C— Sun and Mars’ Latta ^N. B. The ceremonies suspended om 

Chaturdesi to be performed on this day. 


End of the oolar month Chaitram, or Vaisdcha. 
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A translation of the first page of the Ttllinga Kalcndar ( Slddhanla Chandra mana ) for 
the Lu3ii s(dar j/ear 4:'J2G commencing, answering to the of the xEra of Saliva- 

hana ; the expired ^ears of the fomner being the 4:92blh, and of the latter the 1746f/f ; 
and of the Mr a Vicramaditya the 188 1 sf, all corresponding to the year of Christ lS‘i4. 
The name of the cun ent year of the Cycle of 60 ( Vrihaspati) being Taruna, according 
to Tcllinga account ; and INIdiimal'^ha, Benares reckoning,^ Computed xcith the Elements 
of the Surriah Siddkanta for the Meridian and Latitude of Fort St. George. 


K ILENDAR. 


1 

European 

date, 

March. 

Solardate. 

Tamul 

Poongoni 

or 

Chaitram. 

Chaifra, 
I^uni-so. 
lar date. 

Fcri®. 

31 

20 

Tropical 
Zodiaerd 
Sign Me- 

sha Y' 

1 

Wednes, 

April 




1 

21 

2 

Thursday 

2 

22 

S 

Friday 

3 

23 

4 

1 

S^jtarday 

' 

4 

24 

5 

Sunday 


Lunar Montl-i Qhaiiva^ tbt first of the Luni-solar year. Kphemeridet^ 

Sucha Paesha, or enlightened half of the month. 

Eiid of Tidhi 36s 3^ — Moon in Naeshatra Revatiy p2.sscs to the next at 
27g 31» — Yogu Maha Indra (^36th) ends 14^ ISv — Curna Khimoslogana 
(lllh) ends at 5g 43v — Xo Thyajum of Wurjum — Sun enters Fadah 
(quarter) of Naeshatra Revati, at 46g 34v— Sun’s Cranium — Mars’ Felhei' 
— Annual fast of Samvatsara Gowry Friiham (bathing and other rites). 

End of Tidhi 36g 18^^ — Moon in Naeshatra Aswiui. passes to the next a t- 

30v — Yogu Vaidkriti (27tli) ends 12g 13v Curaa Bhulava (:2d) ends 

6g.llT — Thyajum of Wurjum 5 1. Devi (daytime) begins llv. 2. Ilatri 
(night time) 23^ 2v — Mercury enters 4th Padah of Naeshatra Uttara 
Bhadrapaday at ISg — Venus enters 1st Padah of Naeshatra Purva 
Bkadrapada at — Duration of the artificial day, i^Din Arda^ Sungserete; 
Jhusy Tellinga) 30g 20^^. 

End of Tidhi 35g 17^ — ^ in Naeshatra Bharani, pastes to the next at 
30g I5v — Yogu Vishcambha (1st) ends at 9g 7^ — Curna Dhitala (4th) ends 
fig 48^ — Thyajum of Wurjum, none — Accession of Uitama Manu (Patri- 
arch) — Vritham or fast of Gow'ri iVoao baghia^ 

End of T. 33g 6v — } in Naeshatra Critica 29g 50^ — 1. Yogu Priiz 
(2d)48g 52v. 2, Yogu Ayushmat (^3f])55s7 ^ — Curna Warnajee i^6th) 4g llv 
— Thyajum of Wurjum, Dew begins Og St — M ercury enters 1st Padah of 
Naeshatra Revati 2g — Saturn’s Crantum, 

End of T. 29g fiOv — ]> in Nacs. Rokiniy passes 285 25v — YogiL SaUm 
hhugya (4th) ends 54g 10^ — Curna Bhava (1st) ends is 27v — Thyajum of 
M urjum, Dcrf begins 8g 54^ — Do, Ratri l8g 25v — Sun enters 3d Padah 
of Naeshatra ReTati ©g 57T_Mcrcury enters 2d Padah of Rexatl Os ^ 


( 3i» ) 


KArliENDAF,. 


April, 

Pcongoni 

or 

Chaitram, 

Chaitra, 

1 

Ferise. 

5 

25 

S 

Monday 

e 

1 

i 

26 

: 

7 

i 

I 

i 

1 

1 

i 

Tuesday 

1 

7 

27 

i 

8 

( Wedaesd 

1 

! 

8 

28 i 

i 

9 

Thursday 

9 

29 

10 

Fi iday 



Cshaya. 


10 

30 

12 

Saturday 

1 

1 


1 



' Chailrctj eontiuaed, Ephemerideft 
Sacha Pjcsha, 

Yenus enters 2(1 Padah of Purva Bhadra Bs-^Ca^pu dia^ analrersaiy of^ 
the beginning of Calpa, 

End of T, 25g 46v — D in Nacshatra Mngasiras (^th) Issues at 26? — -- 

Vogu S'obhana (5th) ends 47? 42v — Curna Dhiiala (4th) ends* 25? 46v — 
ihvajum of Wurjura, Ralri begins 15s 32^ — TidhiShusti^ on which Ihere^ 
is Srardum^ or ceremonies for tiie dead. 

End of Tidhi 20g 51^^ — ]) in Xaeshatra A'rdra (6th) issues 23? Iv — Yogi- 
Atiganda (6th) ends 40? 43v — Curna Warnajee (Gth) ends 20? 51 ^ — Thja. 
jam of Wurjum, Ratri begins 20s 43^^ — Mercury enters 3d Padah of 
Naeshatra Ilevati 3 Is — Venus enters 3d Padah of Nacs. Purva Bhadrapada- 
at 38s — Ketu’s(>’s ‘y) Cranium — Sun’s Vethei — Tidhi Dnitia — Santara 
Septami; ceremonies for the dead, (meaning that the ceremonies which 
ought to have been performed on the 2d Tidhi are postponed until this day.) 

End of Tidhi 15? — J in Naeshatra Punarvasu (7th)issues 195'25v_ 

Vogu Sucarman (7tb) ends 32? 2lv — Curna (1st) ends I5?27v — 

Thyajum of Wurjum, Ratri begins 73 3 5 v— Sun enters 4th Padah of 
Naeshatra Reyati at 33g — Navami Tidhi— ceremonies for 

the dead — Sri Ram’s birth day. 

End of Tidhi 9g33v^]) in Naeshatra Pushia 15g 27^^ — Yogu Dbriti 
(8th) 25g 40v — Curna Coulava (3d) 9g 33v— Thyajum of Wurjum j Ratri 
i^niglit lime) begins 14g 42^ — Mercury enters 4th Padah of Naeshatra 
Re>^ti 2Cg. 

End of Tidhi 3g 29^— Oppadi (erpimged) Tidhi, ends 54? Ov, itj 
name Yacadesi — } in Naeshatra Asleshu llg ISv— Yogu Sula (9tb) 
iSg Iv — Curna Garujah (5th) 3g 29^ — 2d Curna (of the expunged 
day) Wamajee (6th) 27?^ 0^ — Thyajum of Wurjum, Ratri (night time) 
8g31y — Msiis retrograde^ enters 2d Padah of Naeshatra Phalguni 8g — 
Venus enters 4th Padah of Nacs, Purva Biiadrapada in the Solar Sign Min ^ 
31g— On account of the Oppadi, or Ayamaha Tidlii Yacadcsi, the distiw. 
guishing marks of castes to be generally paintad on the forehead. 

End of Tidhi 5lg-50v — ]) in Naeshatra Magha 7g lOv — Yogu Ganda 
(lOtb) lOg 25v^Curna Bhava (1st) 24g 40v — Thyajum of Wurjum, Deyi 
(day time) 25g 24^ — Sun enters Ist Padah of Naeshatra Aswini and the 

Sign of the fixed Zodiac Meshaat 57g 43v Mercury enters 1st Padah of 

Naeshatra Aswini in the Sign Mesha at 6g Satum’s Latta-^Thls Tidhi 

i Yacadesij a fast for the followers of Vishnu. 
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3 
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Chaiiray continued, Ephemerides. 

Sucha Pacslia ends, Christoa Pacsha (or dark lialf of the month) begins. 

End of TIdhi 4()g 24v — ^ in Naeshatra Purva Phalguni ends 3g 18v 
— Do. in UttaraPhalguai ends 5Gg 41v — Yogu Viiddid ( 1 1(h) ends i'g 57^ 
— Do. Dhruva (P2tli) ends O'" — Curna Coulava (3c!) ends ICg 5v — 

Thjajum of Wurjum, Devi ^day tinio; begins l^v — Mercury enters 2d 

Fada ofNaeshatra Aswini 5 ig — Jupiter enters 3d Padah of Xacs. A'ldra 
16g — Mars^ Ciantom— Sun and Rahu’s ( ]) ’s ^) Ciantum (no nip.rriage 
ceremony) — Vishuvat Paniacala (certain ceremonies recurring about the 
Equinoxes to performed) — Samarga (middle state of agricultural p^os- 
pe^ity)time for sowing the 6elds. 

End of Tidhi 415 43v — ^ in Naeshatra Hasta ends 57g 22v — Yogu 
Vydghata (13th) 49g 25v — CurnaGarujee (5th) ends 14g 6v — Thyajum of 
Wurjuntj Deri (day time) begins 2lg 2^ — Venus enters 1st Padah of Nac- 
shatra Uttara Bhadrapada 155, 

End of Tidhi 37g 32v — j) in Naeshatra Chitra ends 55g 16^ — Yogu 

Hershana (14th). ends 43g 27v — Curna Dhadra (7th) ends 9g 30v Thya, 

jum of Wurjum^ Devi (day time) begins IGg 3lv — Mercury enters 3d 
Padah of Nacs, Aswini 44g — Mars’ Eatta — Accession of Rouch^a Mana 
(the 13 th of the 14 Rulers of the Calpa) —Chitra Purnima Tidhi^ (the Lunar 
day of opposition or full Moon) general observances. 

End of Tidhi 34g £3v — ^ in Naeshatra Snati, ends 54g 19^— -Yogu 
Vajra (I5th) ends 3Sg 21v — Curna Bhalava (2d) ends 5g 55v — Thvajuin 
of Wurjumj .D**Ti (day time) begins 8g 58v — Sun enters 2d Padah of 
Naeshatra Aswini 21g 51v — .Venus enters 2d Padah of Uttara Bhadrapada 
58g— Saturn enters 34 Padah of Naeshatra Crilica S4g — Beginning of the 
Triplicane feast. The Christna Paesha (obscure half of the month) begins. 

End of Tidhi 32g 25v — ]) in Naeshatra Visac^ha^ ends 54g 34v Yogu 

Siddhi (16tb) ends 31^ lOv — Curna Dhiiala (4(li) ends 3s 24v Thyajum 

of Wurjum^ Devi (day time) begins 8g 23v — Mercury enters 4th Padah 
of Naeshatra Aswini 315. 

End of Tidhi 31g 44 v — ]) in Naeshatra Anuradhi, ends 56g Ov — Yogu 
Vyatipala (17tl0 ends 30g 56 v — Curna AVarnajte (Cth) ends Sg 5^ — 

, Thyajum of Wurjum^ Devi (day time) begins 4g 48^^ — Triplicane feast 
I continues — Procession of Guruiatsavam. 

1 End of Tidhi 32g 15v.— in Naeshatra Jyest’ha ends 58g 42^ — Yogil 
I VaiFyas (l8tb) ends 2Sg 39v — Curna Bhava (1st) ends Ov — Thyajum 
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Chaitra^ continued. Ephemcrides^ 


Ferix. 


ianday 


Monday 


iTucsdnv. i 

t 


I 


I 

1 

1 

Wtdiicsd.j 


Thursdav 


j I'riday. 


'Saturday. 


Chrisiaa Parslia. 

of Wurjum, Devi (day time) lOS 38^ — Sun enters 3d Padah of Naeshatra 
Aswini 4Gg 22v — Mercury enleis 1st Padah of Naeshatra Bharant 20s— 
Venus enters 3d Padah of Naeshatra Uttara Bhadrapada 41?:. 

End of Tidhi 34^ 10^ — ^ in Naeshatra Mula ends 60s — Vogu Pari- 
gha (19th) ends 27s 30^ — Curna Coulaia (3d) dS 12^ — Thyajum of Wur- 
jum, Deri (day time) begins 20s Ov — oj Thjajum, flatri (night time) 
begins 27s 30v — Matsya deva^sday, (anniversary of Vishnu’s incarnation as 
a Fish ). 

End of Tidhi 37s 9v — ) in Nacsliatra ^lula ends 2s 36v_Yogu Siva 
(20tl0 ends 27s ID'— Curna Garujec (^th) 5S lOv — Complement of Thy- 
ajum (the Moon having left the Naeshatra Mula on the preceding day at 
GO guddias complete] called Shesha, Devi ^day time) 2s 2D — 2d Thyajum, 
Devi i^day time) begins at 28s 35'’ — Mercury enters 2d Padah of Naeshatra 
•Bharani IQg. 

End of Tidhi 41g .5^ — ) in Purva A^sliad’ha. issues at 7g OS'* — Yo::;i\ 
(21st) ends 27g 42^ — Curna Bhudi a (7tli) begins 9g 7v. — Thvnjuni of 
Wurjum, Devi 29g 2Sv — Mercury visible in the West at 26g — Venus enters 
4th Padah of Uttara Bhadrapada at21s — Rahu’s(>’sft) Crantnm in 
Purva A^'jhad’hd — Ketu’s I'cihei — Rah tot Savam (fea.vt of the great 
chariot) in Trinlicane. 

! 

End of Tidhi Ijo 10'' — )in Naeshatra Uttara A'shad’ha, issues 13?21v 
— Yogu Sadhyn C22J) ends at 28? 47'^ — Curna Bhalava (2d) ends 13?2Gv 
- — Thjajum of Wurjum, begins 24^26^ — Sun enters 4th Padah of 

Naeshatra Aswini at 12s 40v — Sun enters the Tropical Zodiacal Si^n 
Vrisha Q at 21? 25^ — Mercury enters 3d Padah of Naeshatra Bliarani 
at — Anus (Dinarda, or duration of artificial day' 3D 0'*, 

Tidhi ends at 50& 55v — ) in Naeshatra Sravana, issues 19g 44 v 

Yogu A«5Arr(23J,' ends SOS 12v — Curna Dhitala ( 1th) ISg 20 v — Thyajum 
of Wurjum, Uatri begins 30? 5Dv — datum’s Vethei, 

Tidhi end-? 55? 57 v _3 in Naeshatra DlnnisVta, issues 2G? 18^ 

\ ogh Suhra (24tl)) ends 31? 4S* — Curna M arnajee (Gth) ( nds at 2 3? 2G^ 
^Thjajum of Wurjum, begins 15g lOv — Mercury enters 4th Padah of 
Naeshatra Bhar&nl at 4? — Venus enters 1st Padah of Naeshatra P^evati 
at 7?. 

Tidhi ends at COg — } in Naeshatra Satabhisha issues 32? 33^- -Yogu 
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Kalendar, 


Chaitra^ continued. Ephemcfidet* 

1 

Chaitram 

1 


April, j 

1 

or 

Yaisacha. 

Chaitra 

Feria^, 

Christna Paesha. 

Brahman (25th) ends at 33g 7v_Curna Bhava ^st) cnds28? 15v_Thpjum 


i 

Adii^ah 

Tidhi. 


of Wurjunfij Ratri begins at 185 57^' — Sun enters IstPadahof Naeshatra 
Bharani, at 39s 22^ — Mercury enters l&t Padah of Naeshatra Critica at 
57s — Tridina Sproohoo (the meaning of which is that the Lunar Tidhi 
Chaturdiisi is repeated.) 

I 

25 

15 

11 

Sunday. 

Tidhi ends at Os 34 ^ — $ in Naeshatra Purva BhadrapaJa, issues 
at 3Ss 3v — Yogu Maha Indra, ends at 33s 4Sv — Curna Bhalava (2d) 
ends Os 34 v — Thyajumof Wurjum, none — Yenus enters 2d Padah of 
Nacs, Revati at 50s— Ketu’s ( ]) ’s Laita — a general fast — the men’s 

foreheads to be painted according to their castes. 

25 

15 

12 

i 

Monday. 

Tidhi ends at 4s 16^ — > in Naeshatra Uttura Bhadrapada, issues at 
42g43v — Yogu Vaidhriti (27th) ends at33g 51v — Curna Dhitala (4th) ends 
at 4s IC^ — ^Thyajum of Wurjum^ Devi begins at 3g 55 t — M ars commences 
to be retrograde at 42g — Mercury enters 2d Padah of Naeshatra Critica 
(in the Solar Sign Vrisha g) at 56g — Varuha Jyanti’s birth day, (a 
celebrated Astronomer). 

27 

17 

13 

Tuesday, i 

1 

End of Tidhi 7g 5v — J in Naeshatra Rerati issues 46g 14'*' — Yogu 
Vidicambha (l8() ends 32g Curna Warnajec (6th) ends 7S 5y — 

Thyajura of AVurjum, Deri begins 14g 29v — Mars’ Vethei, 

28 

IS 

14 

Arne Tasya 

VVtdnesd. 

End of Tidhi Sg 32 v_D in Naeshatra Aswini, issues at 4?g 36v_ 
Yogu PrUi (2d) ends at 31g 12v_Curna Soyami, or Sliakoni (Sth extra, 
ordinary) ends at 8g 32v — Thyajum of Wurjum, Ratri .begins at 7g 4v — . 
Sun enters 2d Padah of Naeshatra Bharani at Cg 0^ — Venus enters 3d 

Padah of Naeshatra Revati at 33g. 

29 

19 

30 

! 

Thursday 

Amarasya, or conjunction, occurs at 8g 47v — ]) in Naeshatra Bharani 

issues at 49g 41v Yogu Ayushmat (3d) ends at 28g 27v — Curna Nagara 

(ICth extraordinary) ends at Sg 47v,— Thyajum of AVurjum, Devi begins 

atl3g2v Mercury enters 3d Padah of Naeshatra Critica at 3g — Sun’f 

Crantum, 


End of the Lunar month Chaitra. 


END OF APPENDIX IV. 
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FRAGMENT I. 


On the lor77Uflx of the Hindus for calculating the Eclipses^ the Tables of Shies and 
divers other Astronomical Problems. Extracted from the French Ephemerldes 
(Connoissance des Terns) for ihe year 1808, and ascribed to Delambre^ 

(Page 447.) 

These Formulae will be found in the second rolume of the Asiatic Researches. Altho^ ihej 
may have been long since known in Europe^ nevertheless as the original Memoirs 6rst printed in 
Calcutta, and subsequently reprinted in London, are rather scarce, we deem it expedient to 
announce them to our readers, who, for the most part have never heard of their existence. 

Ducham, Bailly, and Le Gontil, have published that the Indians have, for Calculating the 
Eclipses, certain methods which they follow w'ithout understanding them. 

The auliior of the Memoir referred to, I\Ir. Davis, combats victoriously that assertion, by 
giving in the minutest details, the computation of the Lunar Eclipse of the month of November 
1789, which he worked by the Indiaa Formulse ■ hisdcinonslrations and illustrations being ground* 
ed on the precepts of the Surriah Siddhanta. 

The space winch I have at command is too confined to enter into particulars ; I shall there- 
fore only state, that I have revised all these calculations with attention, and with the exception 
of a few points of the Indian doctrines, and of certain suppositions, the proofs of which are 
not very evident, one may aver that all the rest poasesses all the perspicuity which the subject 
matter requires. 

I cannot however, abstain from olfering a few w'ords on the Indian Table of Sines, and on the 
two methods according to which these are calculated ; for since the publication of the Memoirs, 

I have noticed in a note inserted at the foot of the Table, that I had not sufficiently appreciated 
the merits of the Indian method, because I have been led into a mistake by a constant number 
which seems to me not to have been eihibited in the Memoir with sufficient clearness. 

In the Table uncU-r consideration the Shies are expressed in minutes: it proceeds 3’^ io 3*-i 

degrees, supposing the Radius to conlain 3133^: or rather 343^,75 On the same line with 

the URht Sin^s, the Table gives the Versed Saus. 

If the process prescribed bv theliidiari author be examined carefully, one perceires easily that 
his method consists merely in calculating; in the ilist instance a first difTerence Mhich at the same 
time is the first Sine of the Table. After which., in order to obtain the second Sine, he calculates 
the second difference, sxhich he subtracts from the first ditforence. This process gives the first 
dilfcrence between the first and second Sine : and consequently the second Sine ; after which he 
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A brini; the fl’lfcr- 
A ttie Arc, 


calculates another second dhTc’roncG to deduce therefrom a new first difiierence aud a new Sine, 
and so forth to the end of the Table. 

That process Is precisely that which I indicated In the preface to the Decimal Tables of Borda, 
without knovring that this methoJj which seemed unknov/n evoa to the moderns, had been so 
long practised in India, 

Mr Fornvjls is A (2) Sin A“ — 4 Sin U A Sin A —— Chord 2;A A Sin A. See 
Decimil Table, page 4S. 

A A, being a constant quantity in the Table of Sines, it follows that in order to have 4he 
second dliference of any Sine wliatevcr, that Sine must be multiplied by a constant number, 
Kow A A in the Indian Table is 3* 45', therefore 4 Sin A A zr 4 Sin 1“ 52'' 30'^ zi: 
0,0012321= -K-T-jj-y-jj from which it results that the constant factor for finding the second diffe- 
rence is that is to say, that the last Sinefonnd must be divided by according 

to the Memoir under consideration, that constant dirlspr, is which leads me to suspect that 
some typographical error h^iS occurred, the more so that the numbers of the Indim author do 
not agree well with that divisor of 225, v.'hercas with mine , and following besides literally 
the precept, I find (with the exception of a few fractions) the same q^cantities j as may be seen in 
the following X?-bIe. 




Indian 

Siucs. 

Sines by (he 
French 
Divisor, 

1st 

Differtiices. 

2d 

Differences. 

■ 

t 

0 

0 

COO 

000,00 



3 

45 

225 

221,^5 

2M,S5 


7 

30 

449 

415,75 

223,89 

0,06 

11 

13 

671 

670,7 1 

221,97 

1.02 

15 

0 

800 

889,81 

219,10 

2,87 

13 

43 

1105 

11G5,10 

215,29 

3.81 

4,'73 

5,63 

22 

30 

1313^ 

1315,56 

210,56 

2G 

15 

1520‘* 

1520,59 

204,93 

30 

0 1 

1719 

1719,01 

198,42 

6,51 

7,36 

33 

45 

1010 

1910,07 

191,06 

8,18 

37 

30 

2003 

2092,95 

182.88 

8.96 

41 

15 

2267 

2266,85 

173,92 

9>1 

45 

0 

2431 

i 2431,08 

164,21 

lo'41 

4S 

45 

25S5 

! 2584, 8S 

153,80 

11,07 

52 

56 

60 

30 

15 

0 

2723 

2359 

2978'^' 

2727,61 
2h38, C6 
2977,47 

142,73 

131,05 

118,81 

106,00 

11,68 

12,24 

12,75 

13,20 




3080,55 


63 

45 

3084 

92 86 

13,61 

67 

30 

3177* 

3176,30 

79I25 

65,31 i 

14,94 

71 

15 

3256 

3->55‘54 

14,22 

75 

0 

3321 

3320,95 

14,41 

1 I, GO 
14,69 
14,72 

51,09 

36,05 


45 

3372 i 

3372,04 

82 

86 

30 

15 

3409 

3431 

3408,59 

3130'74 

22,05 

7,36 

7,36 

90 

0 

3438 

343S,10 


93^ 



3430,74 
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This Table supposes a RdJius greater than 343757, and lets than 343854 ; according to 
Archimedes, the Radius would be bet\vcen 3436,35 and 343856 ; mean 3437. U 

One may perceiTe that with the exception of some Sines, on which we only differ by a few 
tenths of a minute, the concordance is perfect in all the Table, whereas with the divisor 5225, one 
would only obtain with approximate exactness the three Qrst Sines, after which the error would 
increase witli rapidity. I suspect that this erroneous divisor, is only a repetition of the divisor 
225, which serves for finding the first of the first dihVrences. 

Theindian author does not state how ho has found his divisor, therefore it can only be verified 
by the fact. Now the fact demonstrates that he has employed a divisor very little different from 
mine. 

That process is extremely curious : one finds nothing like It in the Trigonometry of Ptolemy, 
and in order to find 50iru3 vestige of it, one must, after having vainly poured overall the authors 
on Trigonometry, come to Briggs, who knew that divisor, which he seems to have found out by 
the fact, in comparing the second differences obtained by other means ; for Briggs himself was 
not aware th?*.t it was the Square of the Chord of the differential Arc A A, 

But one miy ask, wl.y the Indians took A rz 3* 45', instead of 1"*. Here I believe follows 
the answer : it pppears to me to have a con aide rable degree of probability. 

There can be no doubt but that the Indians knew the following theorems, Sin 2 A 
Cos. 2 A :z: Radius 2 ; Versed Sine A “ Rad, — Cos. A z:: 2 Sin A : whence Sin A n: 
(^- Rad. — \ Cos. A) 2. Now these three theorems are eufficient for finding all the Sines 
of their Table, and can give none else — they have therefore achieved all that they could, 
and their 4".. Lie shews the limits of their science. Indeed one sees at page 200, that they liave 
really employed these three Formula for calculating that Table, and that they knew besides that 
the Sine of 35’ is equal to half the Radius, which seems to leave no doubt on what I have said. 
Their 'fable thus constructed, they will have examined the first and second differences ; and will 
have rt maiked tliat the first went on decreasing, but they will not have seen at first according to 
M’hat law ? The second differences on the contrary, went on increasing, and it was no difficult 
mutter to discover that they were proportional to the Sines, for the second difference opposite to 
SO’ is 7,36j and that opposite to 90’ is 14,72, the double of the preceding one : and to find the 
ratio of the seconti dUTer«mce to the Sine, they will have divided the Radius 3437,75 by 14,72, 
and found the quotient to be 233,53. Dividing thus every Sine by its second difference, they will 
.constantly have found the same quotient, whence they will have concluded that in order to have 
the second difference, it suffices to divide the Sine by 233,53, 

Th^* Rule for the first differences is not so obvious, for the difference of Sin ArrSSin^A, Cos. 
(A + i A A), and the Sines (A ^ A A) are not in the Table. 

Hut the firit of the first differences, is at the same time the first Sine in the Table; from which 
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have concluded that with the first Sine, the first of the first and second differences, one had 
all that was necessary for calculating nil the rest. But in truth the Table was already calculated 
when the Hindu computers gave their dirTerential method, and the proof is, that to make their 
Table be such as they hare given it, they had need to make the first Sine 224,85 and not 225, 
which would have given the first diiTerences a little too great, and the Sines too small. 

It is true that the Surriah Siddhanta directs to divide by 8 the number of minutes which is 


Contained in one Sign, in order to have the first Sine, which comes to the same thing as taking 

— 22 5' “3 45, whereas the true 


30® 360* 

the Sine to be equal to the Arc, Thus •- — 


s — 06 — 96 

▼alue found by the three theorems, is only 224^,85. Observe that tl^ere is nothing conjectural in 
all this but the reasoning^ which I suppose to be that of the Indian computer, for the Hindus had 
really all the knowledge which I ascribe to them. I do not pretend either that they used decimal 
fractions ; it is with a view t© shorten process that I emplo) ed these in reconstructing their Table 
of Sines, for it is well known that all their calculations are sexagesimal. 

They might in taking proportional parts (the use of which was well known to them) extend 
their Tables to every degree of the circumference, butthc'^e interpolated degrees would huT« had 
Sines much less accurate, and they have preferred giung those which resulted immediately from 
their formulx^, and topiesorve in all irs purity the Table which A’-esfoserve for tlic computation of 
all (he others ; but they have given from degree to degree tlieir Tabb^s of liquation of the Center. 

Their theory for calculating (hose Tables of Equations was incouqT-te and inexact : although 
they used Epicycles as avciI as the Greeks lor computing the Inequalities of the Planets, that 
Calculus was with them less exact than that of Ptolomv : they liad intioduced an empirical 
Equation ill contrived enough, and they supposed that from 00* to 180* the same Equations 
returned in an inverse order. In that respect the Greeks were more advanced thar» the Hindus; 
tlieir Trigonometry was more perfect, altho’ that of the Hindus resembles ours mo^t, and (hat the 
Hindus seem to have had some theorems unknown to the Greeks. These Tables of Equations, 
howe\er defective, present nevertheless a curious consideration ; which is, tliat in the cxplanatioQ 
given of tliem by the Hindus, the differences of the Equations are proportional to the Sine of the 
Anomaly ; or (what comes to the same nearly) that the variation of the Sine is proportional to the 
Ci'^inc, 


It will be found aho in that ^lemoir, tlmt the Hindus found the Latitude of a place bj 
calculating the length of tlie Shadow of the Gnomon, particularly when the Sun was in the 
Equator : they might find it also by means, of the Solsliciul Shadows on employing the greatest 
deCi.uabon, which according to them was 24h 

For determining the Longitudes they observed the Eclipses and com[>ared them to the 
computation* made on the Lmiar Tables constructed for their first Meridian. 

A- pa^e ^io one sees how, by means of their Sines, and without knowing the Tangents, they 
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computed iLe Sun's Right Ascension. AIio how they computed the Ascenslontl dlfTerenccs and 
the point of the Equator which rose with each Sign of the Ecliptic. Their Table for the same was 
published bj Le Gentil, who ackno’w ledges not to understand upon what principles it is constructed; 
that principle is disclosed in the Memoir and I have commented upon it at full length in a Note. 

We shall enter into no discussion on the antiquity of the Surriah Siddhanta (♦). If we were 
only to consider the form of their Tables, their ideas on the precession of the Equinoxes, their 
Obliquity of the Ecliptic of 24*, and the theory of the Eclipses, we might suppose the Hindu 
Astronomical boohs to be more ancient than those of the Alexandrian Astronomers. On the 
other hand, finding that they possessed knowledge which is not to be found among the Greeks, 
one would be tempted to suppose them more modern. All that Is common between them is the 
system of Epicy cles for the Planets, but less perfect than that of the Greeks, from which circum* 
stance one might conjecture that the doctrine of the Indians has passed into Greece, where it was 
extended and improved. It would be less natural to suppose that the Hindus have received from 
the Greeks, through the channel of the Arabs, theories which are to be found in their hands but 
in a crude and Incomplete state. All that we can affirm is, that the Memoir under consideration 
without teaching us any thing that might advance our real knowledge, or serve to the progress of 
Astronomy, is nevertheless singularly curious for all Astrenomers, What renders the reading of 
it somewhat difficult, is the great number of Hindu teclvnical words preserved in the translation. 
One might have given a second version where an Europeau idiom alone would have been employed, 
and I had some thoughts of undertaking it, but to do this with success I had need of some further 
notions, and researches for which 1 had no sufficient time. 

[^Connoissance des Terns ^ Annee 1808, fsage 44T, 

A learred Erglisliman formerly assigned 3S40 years of ant^quily to that t>ook from the Kporh when* he 
wrote. Since that time A. D. 1?J9) he has reduced that number of years to 731, i. e, to the year liiUS of 
our >Cru. 
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FRAGiMENT IL 

Ofi certain infnitc Series collected in different parts of India, hj/ various Gentlemen, 
from Native Astronomers. — Communicated George Hyne, Esq. of the H. C/i 
Medical Service. 

1 hare stated in a Note at the foot of page 03 of the Key to the Siddhanta Chandra Mana^ 
(article Hindu Gnomonics) that in Mr, Hjne^s opinion the Hindus neTer invented the Series 
referring to the Quadrature of the Circle which were found in their possession in various parts of 
India ; and that Mr, Whish^ from whom he had obtained some of those which were communu 
cated to the Madras Literary Society, after haring first expressed a belief that they were indi. 
genous, had subsequently reasons for thinking them entirely modern, and derired from the 
Europeans ; observing that not one of the Jyautiih Saslras who used these Rules, were capable 
of demonstrating them. 

Since the time that I wrote the No^te referred to, Mr. Ilyne has done me the favour to com- 
municate to me an account of the Series which had come to his knowledge ; and I now lay the 
same before the reader in that Gentleman’s own language, being well persuaded that it cannot 
fail to interest much all the votaries of science. 

My Dear Sir, 

I have much pleasure in communicating the Series, to which I alluded in a former note to you, 
regarding the quadrature of the circle * and which some have supposed to have been invented by 
the Hindoos, 


Let d be the diameter of a circle, and c its circumference : then the value of c may 
obtained by any of the following formulae. 


(I) c = 4d 




(2) c = (1 _ ^ 4- . 4. 

I 4(1 , ^ * * 

= ■ + jjnY — jnTi + + n ~ ^ ^ 

^4^ Od 8d 8d ,1 / 2 , S , 2 , 

^ ^ ^ — 22—1+ P^i + 102-1 - - - = 4 d (— -f -jj + g __ 


( 5 ) c = 4 d — 


8d 8d 8d 

42 — 1 82-.-1 12*-1 


(1-3-3-?^ 


4n-5'4n-.3^ 


(6) c = 3d 4- . .==4df3.J_ J_4 ....- i ^ 

+ 33-3 5, ..5 + + S 3-4 —4 5 - 6 + 2^:5.27=1.20 ). 

C = r* * , * 

1*4-41 35 -*.4-3+ 35^4 5 -- ^.1 S I -i- 10-53 

L ' 1 

^2 i+-i: 4 rjf + - - v +4^+11^ -- 
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All these seriesj are yerj easily derived from that^ which expresses the arc of a circle ia terms of 
the radius and the tangent. 

Let z be an arc of a circle, of which t is the tangent ; r being radius. Then, by the theory of 
functions, or, by the differential calcului, z = r (t — ~ it — U. -j- ^ ^ If r =. 1 

and z = 45*, then t =» 1 ; and c=8z = 4d(l — T“i"i — t"I“ 'which is the first 

series. If z == 30*, then t = and c =c 12z = fid ?— + — . - = l2id (1 

4- -t-. — _L- , - -) which is the second series. If the difference of each pair of terms of 
the first series be taken successively, then c =s 4d ^ ^ ^ -f- 4. — . , .) = 4d 

X >|- -f" which is the foorth series : and, if we begin after the first term, then 

c= 4d(l — T — T — T— T • -) — 4d (I — which is the fifth 

series. If the two last series, which are equal to each other, be added together, and each term of 

tlie sum be divided by two, then c = ^1 (1 -4 — — — -f- ^ ~ ^ sc= 4J 

ill 

X ($ + YY — ’ sT FT " which is the third series. If the terms of the following series 

I ~ — ~ - be added and subtracted to and from those of the first, thus i 

^ 2‘4 4,6 6*0 5‘10 


• 4- * t J, < 

r ^ s — r - 

4 

8.10 " 

a 

6,8 


^ 1 ^ - ^ ^ ^ 

— ^ ‘ 2.4 4'6 ^ 6'8 

+ 

' ♦ 2.4 ‘ 40 


1 I I J 

4 < 2-3.4 4*6.6 6*7 8 8'9 10 ^ 

(6) C n: 4d Ci + 23.4 4 . 5 ^ + 6.7 -8 - - -)• 


12 3 4 5 

(7) If the terms of the series ^ 


5, 17, 37, 65, 101 • • 4ii2-^i 

from different terms of the series 1 — t + t — r — • 


be added and subtracted to and 


1 - i + i 


1 I t 

T + T 


i 1 4 

i-4- - — 

^ ^ 17 37 ^ 65 

4. * 2^ 4- - 

^ T ~ n ^ 37 


Jl 

101 

4 

65 " 


- 4- 


- 


2 II — 1 

n 

4 D 2 1 

D — T 

— 


then c rr 4d 



(1* 4' 1 


9 ^ + 4.9 


■r)j which is the seventh formulce. 


+ anvils 4- 

I ara, injr dear Sir, most sincerely, your’s, 

Madras, 17th August 1825. q HYNE ’> 

•AAj 



( 332 ) 


FRAGMENT III. 


On i/ie Tcnnul Divisor of 576 years. — Text, page 8. 

Indepexdsntly of what has been said in the Text and Comnentary of the Dlyisor 57tf, 
I Khali remark one of its peculiurlties which has hitherto escaped aftention. 

It is sometimes convenient in the course of investigation, and particularly in cases where the 
juxta position of Epochs required, to set off on one side from a Root free from fractions. 
Now the period of b76 years enables us to rcfiolve the Problem with great ease, provided an 
Epoch whose Root is an integer, be given^ 

For if out of Table I, we take the abstract Root for 576 years (*) we will find it to be (4') 
C* 0’ O’*, and as there are scTen days in the week, on each of' which the Sanra Mana may begin, 
if we multiply 576 by 7, we have 4032 years for product, whose abstract Root by Table 1 is 
( 0 *) 0 ' 0 ^ 0 ^ (+) 

Example, 

Let the Initial Root of A. C. 3S30 current^ or 3329 complete^ be resolved, it will be, 

3329— 3102=A. D. 227, 


Epoch A. D. 200, Table IX, 


Initial Root A, C. 3SS0 complete 

Hence if to the Epoch A. C. 3329 

AVe add (or subtract) abstract Root for 570 years 

AVe have • - • - 


D. G. T. p. 

200 (1) 0 50 15 

20 (4) 10 25 0 

7 (1) 48 38 45 

227 (0) 0 0 0 


(0) 

± 

- Sum (4) 
Difitrence (3) 


0 

0 


0 

0 


0 

0 


0 

0 


0 

0 


0 

0 


But if instead of the abstract Root for 57G years we use tint of its multiple 4032 years, 
vh. (O'") 0' 0^ O'* ; it is manifest that the Epoch will remain as it was, relatively to the initial 


feria. 



D 

a . 

V. 

r. 

(*) For the abstract itoot for 3T6 years, Table I - - 50fl 

(6) 

20 

25 

0 

70 


6 

27 

SO 

6 

(«) 

S3 

7 

so 

Abetraet Root 576 

-^L 

0 

0 

0 

(f) For the ojSjfrficf Root of tlie period of 4032 jean we hnve, Table I, • ICOO 


40 

50 

X 

0 

4 

4000 

oT 

43 

20 

0 

30 

(2) 

45 

37 

30 

8 

(2) 

31 

2 

30 

Abstract Root 4032 

(0) 

0 

0 

0 


In the same mannerj if there be anj fraction In the 
proposed initial Root, or Epoch, the fraction in both 
cases will remain unaltered. 

On this principle I have calculated the initial Roots 
4yf the following years, which exhibit eyery possible 
change which may occur where the generating Root or 
JBpoch consists of integers only. 

Generally, in the period of 4032 years the series of 
initial integer Roots in ascending progress will be 
0, 3, 6, 2, 5, 1, 4, 0, &c. and in descending years 
0, 4, 1, 5, 2, 6, 3, 0, &c. 

This, howeyer, is not to be mistaken for a Solar 
Cyclf*, excepting as far as the feriae which begin the 
Solar years are concerned. 


Years 

Saca 

complete 

Years 

Caliyugam 

complete 

1 Years 

1 Ante 
Christum, 

i Roots 

of 

Initial 

Ferise. 



3304 

0 



3228 

4 


449 

2652^ 

1 


1023 

2076 

5 


1603 

1500 

2 


2177 

924 

6 


2753 

348 

3 


An 

ao Domini 


150 

3329 

j 228 

1 0 

725 

3905 

' 840 

1 4 

1302 

4481 

1380 

1 

1878 

5057 

1956 

5 

2454 

5633 

2532 

2 

3030 

C209 

3108 

6 

3606 

6735 

3684 

3 

4182 

7361 

4260 

0 

4758 

7937 

4836 

4 

5334 

8513 

5412 

1 

5910 

9089 

5988 

5 
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FRx\GMENT IV. 

Comptdaflon of an Eclipse of the Moon bi/ means of certain memorial and arttfclal 
zjordsy and of shells in lieu of fgures ; the formula for xchkh refer io the four 
Vakin'in Tables (the XXV Ith^ XXVIItk^ XX I lllth and XL V Ilth) published in 
this collection. — Sami Naden Sashia, a Kalendar maker residing in 'Pondicheri'y^ 

J had often read and heard of the singular process by means of which the common Indian 
Almanac makers computed Eclipses ; scoring their quantities with shells, instead of writing 
them in figures; and dispensing with the use of Tables, by means of certain artificial words, 
and syllables ; which recalled the required numbers and Equations to their recollection, and was 
long desirous to obtain a positWe proof of the truth of that report, which I always Suspected to 
be much exaggerated. After a long search for one of these mechanical computers, a person was 
introduced to me by my xenerable friend Abbe Mottet (one of the Missionaries of the Institution 
de Propaganda Fida in this part of India), and I found the Sashia thus introduced to me, com- 
petent to my object, for (as I wished) he did not understand a word of the theories of Hindu 
Astronomy, but was endowed w'ith a retentive memory, which enabled him to arrange Tery 
distinctly his operations in his mind, and on the ground. 

This person, whose name was Sami Naden Sashia^ computed before me the Lunar Eclipse 
whuh forms the subject of the present Fragment ; and after a due examination of his process, 
I concluded (as Indeed I had expected) that the artificial words which were supposed to elicit 
results, were only designed as vehicles for finding the arguments of the four Vakiam Tables 
published in this collection, and of some others not included therein, without which it would hare 
been impossible for him to perform his task. 

With regard to his calculating with shells and counters, (the latter representing zeros) It 
amojuts to nothing more than scoring any number of points when playing at cards with similar 
articles, but on tt larger scale. The multiplication and division of numbers, these computers 
abiidge by means of particular Tables, generally constructed by themselves, which contain the 
numberof multiples of the Elements which are likely to be wanted in the operation ; so that in the 
first case, they find the product at once ; and in the second, by help of the nearest quantify to the 
divicitnds th<y find the quotients in the adjoining columns, the operations being thus reduced to 
addition and subtraction. 

I he foregoing explanation may I believe, dispense me from representing all the figures resulting 
from the various dispositions of the shells in the diSerent branches of the Problem, and admit of 
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fny using figures In the more complicated part of this computation ; this being necessary to anoid 
confusion in explaining the process; for there is no cancelling on paper, a rule which they 
cause to vanish by mixing the shells the instant that its results have been obtained ; proScrYieg ouly 
the latter for future application in a distant part of the ground on ^Yhkch they operate. 

Numerical acccunt of the Souiids, 

1 Ka ; Tha ; Pah ; Ya or Yura ; Kiah ; wia ; Staha ; niiiuni* 

2 Kha ; Thaha ; Paha ; Rra ; Kra ; Ra ; Ri, 

S Ghen ; Dheu ; Bheu ; la ; Kla, 

4 Gaha ; Dlmha ; Baha ; Ya ; Ye ; Kooa, 

5 Ghank ; Nanli ; ]Ma or Mun ; Na ; Sa. 

0 Tslia ; Ta ; Tou ; Shah ; Utsha ; Cshe ; Rcc5h% 

7 Tshaha ; Taha ; 'Saha : Za, 

8 Dja : Dehen ; ha; hi ; Dheiia ; Dor 

9 Djiiia; Dhaha ; Lhah ; Dim. 

0 Gaia, Na. Ni. Rno, a. (the last, or zero^ being aUvays expressed with a counter.) 

A near approximation to all these sounds is considered as included in the list, and therefore 
readers their articulation very numerous. 

This variety of sounds for the same number was invented for the purpose of avoiding cacophony, 
when using them to express large quantities, wherein the same figure may be repeated several 
times ; and also to give to the collected svUables the resemblance of a rational word. 

. hen a regular technical term is too short to be split into as many syllables as the quantity 
which it expresses contains of digits, then they lengthen it at pleasure and construct by that 
means, a memorial word which answers their purposes. This will be exemplified in the follovung 
exposition of the Elements of the Vakiam process. 

The Yedam, Ve — do—da — Gnia — na — tou — Staha. 

The llaza Gherica, 11a — .za — Gheu — ri — ca. 

The Kalauilam, Ka — la — ni — la. 

The Devaram, Dheu — va — ra. 

These syllables they expound by inverting tlmir arrangement, beginnbig with the fast, and 
ending with the first ; and scoring from the right, thus : 

Staha • -tou - Na o ^ Gnia o _ Diia — Do ;;;; Ye ;; a 

Vedam, or 1C00984 days, 

Ka • — Ri •• — ■ Gheu • •• — Za %V** — Ra •• a Ra7a Gherica or dajs. 

’ Lr • • • Ni O la • • • — Kn • a Malanila or 3031 days. 

lira •• — Va ; ; — Dcheu I 5 J 5 a Devaiam or S IS days. 
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Vile Table III 
ttis cuUccUua. 


As for the Chandra Vakiam Dliurmaxiana^ because it varies on each daf of a Devaram, tho 
computer retains that Element numtrkally in his mind ; and the three digits which it contains 
(and can never exceed) recal to his recollection one ©f the 24S artificial words, which he learnt 
by heart ; the sounds of each ef which indicates the Moon’s Equation due to the Di'uza of the day 
computed for. Thus, as will appear p:esent.ly, the Chamlra VaJdam on the SOtli Vyassei (Bengal 
Jyaish(a) being 129, the computer says unto himself, Di — wia — va — Ra — DJa, which inverliug he 
finds in his memory, 

•••! — •• — •! — • • • • which indicates S’ 24* 1S\ 

If it had been for a Vakiam of lOi, it would be, Dja — no — ina — nnium — hi •, and by inversion 

hi JIJI — nnium • — ma — no O Dja which gives 8’ 15® 8', vide Table 

XXVL 

For the Ahargana and Soota dina. 

Wo need not repeat here what was so fully explained in the body of this work on the sul ject of 
these Elements. As the Almanac makers make their computations periodically, the Ahargana 
of the preceding year, furnishes them the means of finding that of the Sun for the beginning of 
the succeeding one, which is done by adding 306** 15' 31^ Id** thereto. And the absolute duratfon 
of each Solar month, such as given in Table III of this collection, (which they all know by heart) 
enables them to find that for any particular day in the year, without any formal computation. 

As for the recurrence of the new Moons, most of them use a Cycle of 19 years, like that of 
Iletoij ; and with regard to the Eclipses (both Solar and Lunar) I believe many of them have 
learnt from the Europeans ihe use of the Chaldaic period of 223 Lunar months, or 18 years and 
10 df»ys ; and that they venture to compute on a probability that they will hit on the proper day, 
I suppose that their knowledge of that period Is of foreign origin ; for I see It mentioned no where 
in their Astronomy. Certain it Is however, that the common Tarnul Kaleadar makers, do not 
trouble themselves about the Luni-solar Jhargana^ and that in their computations of Eclipses, 
every thing rests on the Solar one. (^) 

Article 1. 

The computer having established that a Lunar Ecliptse is likely to occur on the 20th day of (he 
Solar month Vyassei (Bengal Jyaishta) of the Chacra year Parihiva^ being the 4926th of the 
yug, and the 1747th since the birth of Salivahana, calculates his AharganasL^ above described, 
ana finds it to be 1799313^ 2’ 18’ 15^, which he expresses thus, with his shells. 


V*) Sami Kaden acknoTrledgcd to me, that he had learnt how to deternsiBe whea au Iklipsc was pussiblCf 
from « hris.ian A>itsionaries ; Uiat there was uothing about it in hii books. 
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• 9*9% •<!••• 

9 • • « 9 « 9 
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• %% 


% 9 

% e ? 4 9 

• e ^ * 

3 U 

find dniding the sum of days by 7, he finds that the last expired day fell cn Tuesday^ and the 
current one on IVednesday ; because ahho’ they count the remainder after dirialon from Friday 
ai zero^ for the leginnin^ of the y^cars and months^ they reckon Friday as 1. for the Intermediate 
days of the month. 

If we want to find the European date of these, Fuesdety and IVeikicsday^ wo may hare recourse 
to the methods which were disclosed in the first part of the Key to the Sa'ura ir.ar.a: 

and Tuesday will be found to fiUi on the Slstof May (20th)j and JVcdmtday on the 1st of June 
I3ljy (21st Vyassci), 

Article 2. 


For the Su7ds apparent pta:e. 

The next step to be taker, ii=, to compute the Sac’s apparent place at his rising on 'he Sveta 
dina, which «a.s explained at full length at page VZi and following, (Key to Iho SiddLanta 
Chandra tnana, Pi. t ll), and therefor* need net be repeitod here. I slia!! on!" 2^^” abstract 
of the Huh*, as fc’h.Ycs : 

IC The J-kar -ana for the 2 i;h Vessel, (tesidcs the sum of Ja;, sj gave a fraction of 

2 ' 13 ' 15 “ 

wiiich refn nrh from CO 

remaiitcier 67 41 ^^5 


which ^uddiat^ viguddias^ he, are to be added au cutasy vicedasy &c. to (he Sun’s Saura 
dt^rres. 


To proceed. 


For the Sun's Saar a place. 


to O i the 20th Vyassei the Sun had movsd through one complrfe 
Sign (tU^t of iVlesha; - - t . 


Iak9 for 19 complete days 


99 57 tuddiRS 

99 41 Tit;ud(iias 

99 43 paids 


Sun’s Saura place at Sun-rise 


5. • ' ^ » 

1 0 0 0 0 

19 0 0 0 

57 0 0 

41 0 

4 o 

I 10 67 41 45 


3« To er-uate wlihh, we hare by the Foghiadi Table .XXVII) for the first 8 dar-in 
. . . ID ca!a* n ; . lu 

2’ or Ivj days - , ^ 

And for 4 da) s that reniaiis of £2) » * IX 


Sum 51 


(*) ViJe Note at the foot of TaMe XXVII, part I, But (hen here 
the 20 :h of V^asse. ; other wise we have to su'jtract 2 ' 


to tRke 19 *, and not 20 % for 
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B'!t we want for V 15' 15" less CP^go 337); ticrcfore as y'o ‘liare St*" for 8 days, It is 
V r= 45 for 1 tl.jy. and Q'y : 2= -\y :; 2' IS' 15 : 6' 20% which retrenching from 51* give 
the Equation sou^lit 50^ 53' 4J’ suUracti'JC, ©’i Siura place - 1' IG* 67' 41' 45' 

Equo.tion • - — 50 53 40 

0)’'$ Spu( a Gr aka sovght 1 lii C 48 5 

Articlb 3. 

I^or the i^IootVs appat'crf place. 

lo ;ij.e 5rst to compute tht MooiPi Drirca ; which is performed as indicated at page 1S2 
and 134 of the second Memoir ; it being rcni<^*ml cred that the common Kalendar makers peiform 
their diri^Ions and multiplicationSj by the help of Tables of multiples as stated at page 334 of this 
article ; and the result in the present instance is 1 Tedani ; 16 raza ghericas ; 0 calanilavtj 
and 1 devaram.^ Midi a remainder of 129, being the Chandra V akiam Dhurmavanham, — 1 he 
four Elements tb^y multiply into the respective Longitudes^ as shewn at p^age 133; the product* 
being as follows : 


1 

vedam . . . 

7 ^ 

2 ’ 

0' 

7* 

lb 

raza ghertcas 

2 

24 

60 

40 

Ko 

calanilirn 

0 

0 

0 

0 

1 

deraram 

0 

27 

44 

6 


Chandra Drura 

10 


34 

53 


winch is to be equated by means of that operaticn which they call Phuia Trium Dcsentara^ 
(vide page 134, and Table XLVII.) 

It will hare teen found that after iiaring divided the Ahargnrta by the four Elements, 
there was a rtmvilnder of 12P days, which is the Argument of Table XXVI, JXow' these figure! 
recal to the memory of (he computer, (lie following artificial syllables* 

Di — wia — va — ra — dja, — which being reversed and expounded 

Ra • • • • Va 

• Wia Di 

produce S' ST 1S% which is the first part of the Equation required. 

3® For the Equation of the Desentaracalas^ we are to refer to Table XLVII, and find that 
those due to the preceding month, ChaitrarK (Bengal Vaisucha) are 15% always additive. And 
for tie Aadra vlcalus^ Xht: same Table gives us for Vyussei, itselj — 10'. 

Now the odd degrees, minutes and seconds of the Sun’s apparent place, being IS* 6' 48' 

(pftcent page) multiply the same by - - X — 10 

you have - — 3^ llv 8 

which, (as was explained at page 134), are to be subtracted from the Desentara calas^ being the 
second Equation soughtt 
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4o Lastly, for the Gati vicalas^ we are to resort to the ChandrA Valciantj ^or Armament 

of 'Fable XXVI) 129. Referring to the said Table we find the Moon’s Sputa Gati^ or true 
motion, for that number of days • - » S26 calaa 

But the Sun’s mean motion is « • • 791 

Difference 35 

and as for each devarrtm (248 days) elicited by the dirisien of the Ahargana by the four 
Elements, there is an Equation of 32 tarparies or thirds, and as in the present ease there was only 
one devaram in the results (pa^e 337), we have 35X32^ rr 1123 tarparies :r: 18^ 40-; and on 
account of 40^ say 19 ricalas, which is the third Equation required. 

5<l With these results we come to the following conclusion. 

Moon’s Druva - • » » 10’ $1* 34^ 53^ 

Chandra Phaia - - - -821 18 0 

Moon’s approximate Lon^dtijcie « 7 13 52 53 

Desentara calas (page 338) - 15^ 0^ 

Andra vicalas (page S3S) .. — 3 11 

Equation -11 49 » • -j-1149 

Madhya Gatl vicalas • . - - -f" 

Chandra Sputa Graha, 20th Vjassei « 7 19 5 1 

It is always to be understood that all these additions and subtractions are performed by the 
play of shells, which is rery expeditious, but would have become tiresome if represented every 
time on paper. 

Auticce 4. 

For the Argument of the Purnima Tldhh 

This article is for flntllng the instant of opposition, which is always the end of the 15th Tidlii 
in the Lunar month. The operation consists in taking the differer.cc of the Sun and Moon’s 
Longitude, and then by the method indicated at puge 1S7, to 5nd the instant w hen it occurs after 
that of true Sun rising^ on the particular day leferred to, for which lart article see also page ICC, 

These respective Elements the mechanical computer disposes, with ids shells, in the follov>ing 
order. 



Distance, 

^ ’s Longitude, 

0’s Longitude. 


• • • 

• t • • 

• 


• • 

* • • 


• • 




• • • • 

• • • • 

• • a • 

• • • 

• • • • 

• • • 

a a a 

• • 


• • 

a a a 

• 

• • • 

• 

• • a a a • 

a a a a a a 

5s. 

29* 53' 13' 

7 19 5 1 

Is. 19* <3’ 4S^ 
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as ah^ro ha finds that tlie 1113 .ant of cpprsUion occurred on the SUt 

Vvfi5se;j at 0’ 3D' afrei tiua Sun r^ing at die ^jlaae computed lor. 

It is not ho’.verar, t > hr )5dllaved iiut the common Alm'inac makers ralcclste true duration 
ofti 0 artilicii! dav ai'J rdi^]>L in the manaor that was eXpkuiiad in tlie second section of the Sth 
artnde of the K' v (o ike Srddlianta Chandra mana, the proh.k ms of \\hich nre far beyond their 
comnrehonsion. Th^y have a Table where the time of the San rising and setting for erery day 
in ili.‘ y-'^r, b r< a-dv compuh d ; which serves them for a g^eat numher of ) ( am! to w iiieh they 
Tf f n the end of each Tiuhi, When unable to construct it tliomkelves^ tliey procert oiie froai their 
mcruLarucd cukeagucs. 

AuTiCCE 5. 

Fo 7' ill c apparent plu^e of the 3Toon^s Node^ called Raliu* 

Of the tl.enry of this pait of the Prohb m I could not obtain even the most general account ; 
and circumitancrs ofa pdedul nature, hav%? pretented mo from investigating it as I intended to 
have dene, I give tiarefore the compulation as I received it, with a belief h'^wever, that with the 
assistiicce of the data contalued in this woik, there will be no Jilhcuby to demonstrate its severnl 
piopoaitions. 

lo The Taciul Almanac makers ose a censtant number, recalbd to their memory by the 
sounds Csho — thi — aa — Gnii — lino — Ilec^ae — yam, wiiicn inviuted as usual gives 
Yam — Uecsije — R.io — Gnia — ^ria — tha --Caiie 

1 C 0 0 0 6 C 

this number tki.'y subtract fiom the Ahargana (page 3JC) • • 179Q313 

(*) 16u0i)65 

Remainder 199247 

They next put down this remrdnder in two places, 

Jo 2« 

199247 5 ^Multiply <h'^ ^d by -J of the Periodical 199‘247 

' revoluUoii of the Moon, or • « X 9 

(vide infra) . - ♦ 10 _3^ 50 "’iTT^iSS 

nOloG 2d 23 10 

30 This pioduct is to be divided by another constant number recalled by, 

Dhu— na — Dja — Ditu^tou — pum 

which id VOS Pum ^ou Dhu— Pja— na — Dhu 

16 9 8 0 9 

{*) '.he n'.o'ii.p f.f the yiiwns Nude hr it g S' IC' 45* 6*^ er3' 1C* 45^,1446 5rr, if wesrppose It to 

fee in V M t . f thr Eel ptic at the b^-giflaieg of a period of 16aC0u6 da; 5 , it will be precheh 6 5;g».b behind it» 
ihc tnJ oi the SKme, 
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4® Proceeding to the said dirisioa, we hare 

169809) 17935^3 (lOdayi 


The quotient 10" 3S« 36^ 50’' they putdowR 
under the shelU which marked the first time 
199247 * CP^ge 340), and subtracting it from 
the same, they find a remainder of 1992364 
26- 23’ lO** (ride supra). 


and this remainder they again divide by a number, recalled by the sounds, Cshe— tha-~mum ; 

which answers to Mum — tha— Cshe 

5 6 6 

In order not to confuse his shells, the computer performs that division in two or three steps, so 

as- to bring out round numbers, as much ns he can ; thus 

566) 19923G (250 signs 
1693 

2830 

Stop here • 1136 

Then arrange the shells thus - 1136’ 26 23^ 10* 

Multiply by SO - - - X 30 

34093 11 35 0 

pivide again the degrees by 566) 34095 (60 zr 2 signs, which add to 250 above found, 

3396 

Stop here • 133 

X 60 

79SO 

Add the minutes of the dividend - - H 

50677991 (14' 

5G6 

^31 
2264 

67 

X 60 

4020 
. 35 

566 ) 4^55 ( 7 ^ 

3902 

93 wlilch neglect. 


1D9309 
9^33 
X 60 

) 5707980 (33 guddias 
509127 
^ 61^1 0 
509127 
1042 ^ 

X60 

) 6256980 (35 viguddiai 
509427 
1162710 
1018S54 

’143I56 



) 8631360 (50 paras 
8490450 
”140810 


Add the seconds of the dividend 
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Hence we hire a quotient of 352’ 0* 14' 7* of •which retrenching the complete reTolutionj, 

we hafe • » 4^ 0’ 14“ 7* 

From 12 signs , • 12 

Supplement . 7 29 45 53 

And add a Bijah of (^) , . 40 O 

Slo(u Rahu^ or tree place of 8 0 25 53 

AaTiCL.E 6, 

For the Patum Chandra Puram, or Argument of the Moon'^s hatUude* 

Retrench Rahu’s place from the Moon’Sj iucreased by 12 signs. 


Moon’s Sputa Graha, (page 339) 

7’ 

19* 

5' 



12 





19 

19 

5 

1 

Soota Rahu Sh “ 

8 

0 

25 

53 



18 

39 

8 

Take the Bhujah (page 85) 

12 




Argument of Vieshipa calas^ or minutes of Latitude 

- o” 

J 1 

20 

52 


to With 11® refer to the Vic ship a Tat aca cafa Table her® 
annexed^ you find 

a t It 

For 11 . - 51 32 

Proportional parts for 20' 52" - 1 37 

l^ija Vicshlpa colas .53 9 

which keep in reserre. 

Article 7. 

For the Chandra Mandala Lihitangula, 

The Chandra Frtjtf < 2 ?w Dhurmavanhamy which was found to Le 129 days Cpage 338}, when 

referred to Table XXVI, shewed that the Moon’s true motion on the said devaram day was 

IV Divide the same by • - - 25)826'(33' S* 

75 

Td 

75 

T 

60 

The quotient S3' r is called Chandra Mandala Libita. 25)fi0(2 

50 

10 which negleci. 

( ) The additien et these 40 cal as in all comiiutotiofls of the flaco of the Moun’i Node, by the Kalcudar 
naken^ appears to me Manifestly, empirical* 


Table of Vicshlpa 
Pataca cala. 


• 

t n 

1 

4 43 

2 

9 26 

3 

14 8 

4 

18 51 

5 

23 32 

6 

28 14 

7 

32 55 

8 

37 40 

9 

42 19 

10 

46 53 

11 

51 32 

12 

56 8 

13 

60 43 

14 

65 19 

15 

69 54 
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O 


Put down this quotient in two placeSj 


lo ^0 




33' 

2" 

S3' 

2'' 

Multiply the 

1st by 

X 

5 

^ Add 82 

35 

Halve it . 

1 

2 " 

36.1 

10 

Halve it - • 4 - 11 j 

i? 

Carry it over 


82 

35 

]\Iana Yogarda L toll a 57 

4SX 


Subtract Nija VL'shipa calas (vide supra) 53 9 

Grahana Lihita^ (Diflerence) which lay by - 4 39^ 


(N, B.^Here we have two sides of a right angled triangle, viz. the Mcnia Yogarda 

LibUOy .... 57' Qj. 4g// 

And the N/ja Vicshipa Gala m ^ 53 9 ” 

which keep in reserve.) 

Article 8. 

For ike Csh’shna, or quantity of ike Disk eclipsed. 

Having found the difference of the above two Elements to be 4^ 30 ; or say 4' 40% we are 

to divide the same by the Chandra Mandala Libita^ 33' 2^(1982") found at page 342, for which 

purpose we are to raise that quantity by repeated multiplications into 60, until the latter may 

divide the former. 4^ X CO + 40"^ =r 280^' and 230'" X CO — 16800"' 

1982) 16800'" (8,47 &c. 

15856 

9440 which neglect 
7928 &c. 

«nd the quotient is the Csh'shna, shewing that 8.60ths of the Moon’s Disk will be eclipsed. 

Article 9. 



For the middle^ beginning 

and end of the Eclipse, 

I® Square the 

Mana Yogarda Libita^ 57' 49" 

(Tamul process). 


lo 

2o 

3o 

4» 

57 

49 

57 

49 

57 

57 

49 

49 

399 


513 

*141 

285 

245 

£28 

196 

3249 

2793 

2793 

2401 


Divide the 4th product by 

CO) 2401 (40 

1 



Add the quotient to the 3d 

X 

2793 




40 




2833 


Add the 3d - ^ 

^ * 

2793 


Divide by 

60) 5626 (95.4 




220 




40 


Add the quotient to the 1st 

; S219 




03 

^ \ 

46 


Mann Yogarda Vurga 

; 3342 

lio 


the square of 57' 49". 
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to Square the Nija Vicshlpa Cain 53' 9*^, 


lo^ 



53 

9 

53 

53 

53 

9 

159 

265 

477 

477 

2809 

Divide the 4th by 

60) SI (1 


21 which neglect 
Add the quotient to (he £d, 

477 

1 

47S 

Add the second - 477 

60) 95o (15' 55' 

355 ' 

55 

Add the quotient to the 1st • 2809* ^ 

15 55 

Vicshlpa Cala Vt^rga C^) ^ 2821 55 


So For the Mo&la Vurga^ or squere of the third side of the t.daugle. 

From the Mana Yogarda V urga - 33 12* 46' 

Subtract Vkskipa (Jala Varga - - 2324 55 

Moola Vurga - 5 17 51 


4o Find the square root of the Moola Vurga^ [Tamul process.) 


Di'jpoce the figures with 
shells thus - - - 

Say 2x2r=4 

Place the product under"^ 
5, and over 1 (■'^) subtract j 
the latter. I 

(x) riace the qnclient 80 r 
after di\ision of 100 under j 
liy^ and subtract J 


(*) 4 

(!) 4 

Single. Double, 

5 1 

— 4 

A I 


— 8 
3 

Subtract 


3 


(!) 4 
(*) ^ 

Single. Of 117 that remnm 
7 divide lOOby 40 (because 
4 ^ is placed in thecolAma 
— of tenths). 

7 40)1 00(2 XdOrzSO 

20 

Add 17 

0 — 

Sum 37 (x) 

7 Say again 2X"— C+) 4 

. — .4 which place at top in the 

column above 7. and under 

3 7 below, from which sub- 

tract. 


Multiply the r( mahulor 33 by 60 ; and add to the product the 51 odd vicalas, i. e. 33X60 + 51 

-^2031 J uhich aivide 44 expressed at the top of the Rule and +). 

41)2031(40 

1760 

Stop here - 271 


{*) Thft Ulsqii.nrc Uy the European rule is 3342* 46^ P, the 2d 2824* 55' 21', ami the square root of the 
3d is 22' 44'' 11”, the difference proceeding from Ihe^IIiodn rale neglcctiag (he last fractions. 
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For the qtJMifiif 40 place 4 (t) lIi© column at top between C*) 4 and I. -^Sqtiare the last 

quotiVnt 40X40^1609, which divide by 60)U00(26' 40% and because tho fiaction 40 exceeds 

40 

22 (the half of the divisor 44) take 27. 

Fioni the preceding remainder » 271 

Subtract these 27 • . 27 

Sr*m 214 

'Which divide again by 44) 214(5 24 

2 30 

and because tke remainder exceeds 22^ take 6 (Jjc); whitli^uotleut place at top in the colurrti 
bf4wern (t) 4 and 7. 

LasH v, take (he half of 44 and I) W'hich amounts to 22, then the Moola Vttrga Meta^ or 
the square root of the curtate Hlsb^nce, or Muna Yogarda Libita (page 343) is 22 calasj 
4G vicalas, which lay by (vide note page 311.) 

Article 10. 

For the Grahana Ttnnoila Padhi, or half the duration of the Eclipse^ 

TVe hare already seen (p«ge 342} that the Moon’s true motion for 129 days 
©f a devaram was 826 calas. 

And the Sun’s true motion on the 20th Vyassei by Tamul account is - 57 15 

The relative motion is therefore - 763 45 

or in vicalas • 461C5* 

Now as we are to divide the Moola Varga Meta 22' 46% by the Sun and Moon’s relative 

motion, rai'^e it by repeated multiplication into 69, so tliat it m^y be divided by the latter, that is 

22 X 60 -f 46 X CO IT S19 j9. 

Then 46125) SI 950 (I guddix 

46125 

35^0 D 
CO 

5 2I501C0 (46 viguddias 
IS 1500 

loaToo 

276750 

^28350- 

60 

) 17010*000* (36 paras 
138375 
317^50 
2767^0 

40600 which neglect, 

and tbe quotient is the half duration of the Eclipse, viz. 1- 46’ 36^ 


(*) The Sua’s true moiion on the 2utli Yyassti, by Table XXVIII, is 57' 11^. 
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Article 11, 

For assigning the time of middle^ beginning and end of the Eclipse^ 

It was stated at page 340, that the Purniraa Tidhi ended on the 21st of Vyassei at (F 30’ 
after true time of Sun rising. Now by the Tables which give the duration of the artihcial daj s 
and nights for every day in the year, it appears that the duration of the day is - 31® 35’ 
£0th to 21&t Vyussei, Of the night - 23 25 

28’ 25’ mark therefore the true instant after Sun setting when he rises again. But the 
Purnima Tidhi ended (the instant of opposition, page 340) at « 0® 30’ after © rise. 

Let it therefore be added to - • - - 28 25 

End of Tidhi from preceding Sun set m 28 55 after © set. 

End of Tidhi 2S’ 55’ 0^ 

From wliich retrench Graliana Tinoorla Vadhi (page 345) • 1 46 36 

27 8 24 

Beginning of Eclipse on the 20th Vyassei after Sun set 27= 8’ 24^ after Sun set the preceding 


evening. 


a. 

V. 

r. 

To the time of beginning 


27 

8 

24 

Add 2 X Is 46v 36l> 

- - 

3 

33 

12 

But the Sun rose on the 21st at 


SO 

41 

36 

- 

28 

25 

0 

therefore the time of end of Eclipse on the 21st 

2 

after Sun rise is, 2^ 16v 36p. 

16 

3a 

CONCLU^IOK. 




Hence the Phases, or CcilaSy of the Eclipse under consideration, are as follows: 



Beginning 20th Vyassti 

^ 27*; 87 24 p 

after Sun 

set. 


Mitklle 21st do. ^ 

^ 0 30 0 

after Sun 

rise. 


End do. do. 

2 16 36 

after do^ 



Digits eclipsed 8-GOths of the Moon’s Disk. 

Article 12. 

The Phases of (he Eclipse as computed bp the Tumid Formula;, compared to the same calculated 
for the Metidian at Madras according to the European meti.od. 

■NVe have seen (present page) that the duration of the night from the 20th to the 21st V^jassei, 
answering to that of the 31st May and Ist June 1825, 

Indian time, European time. 

The half of which is i ^ 14 5 41 
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wWcli Indicates that according to the Hindu accountj the Sun risei on the ^Ist Vj assel at 
5** 4l' A. M. (*) 




G. 

V. 

p. 

n. 

f 

f 


To the time of Sun rising » ^ 

- 

14 

12 

30 

5 

41 



Add that Avanting from the end of Puruima Tidhi 

(page 340) 

30 

0 


12 



IMiddle of Eclipse 

14 

42 

SO 

5 

53 

0 

0 

Add and sub. | duration (page 346) + 

- 

1 

46 

36 


42 

38 

24 

B^'ginning of do. 

- 

lA 

55 

51 

5 

10 

21 

36 

End of do. 


16 

29 

6 

6 

35 

33 

24 


Tvlilch furnishes the follo'Aing comparison. 



Europe a 11 . 

Tamul. 

DifTertiice 


u. ' 

H. ' 


Beginning 

5 15 

5 10,35 

4', 25 

Middle 

5 30 

5 53,00 

2J,00 

End 

5 44 

6 35,63 

51,63 

Digits 

12' JO" 

no 

00 

4" 2" 



OirvrRTATiox. 



When it is considered how very coarse and undefined as to the place for which the Eclipse is 
computed, the process used by the Tamul mechanical computers undoubtedly is, it is really 
surprising that these results should come no Avider from the truth. It is not howeyer, to be 
belleyed that they are always equally successful in their predictions, and that the people who are 
bound to religious observances when these pheenomena recur, are never disappointed in their 
expectations. I recollect a circumstance which occurred not many years a^o, when an Eclipse 
of the Moon had been announced for a certain evening in the Madras Panchangum ; in 
consequence of which crowds of people had resorted to the Beach for performing their ablutions ; 
but no Eclipse appeared; a circumstance which in China might have endangered the mistaken 
Astronomer’s life, but with the gentle Indian, only occasioned a good deal of noise ; and A^ith 
a few, some nerriment on liis ill proSciency. The case I refer to may have proceeded 
from the ignorance of the Sasiru ; but it is certain (and will be readily believed) that even Avhero 
the most skilful Astronomer is employed, no reliance can be placed on those raw predictions 
which are never certain v, iihin 5evcral hours of the time Avhenan Eclipse is to occur. 

It was originally my intention to have added an example of a Solar Eclipse to the foregoing 

4>ne ; but family afflictiuns, and want of health, have prevented me from further gratifying the 

reader’s curiosity with disclosures of Indian mysteries. 


(♦) The Sun rises at Madnis on the ht June at 5h. SO', the dlEeroiicc of liic two accounts is therefore 
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^ I ,av, . s„,| „f ,1. Kd, SmMlla, ».d trust it Irs/.te with .lllf, 

mperfuclion. ; tukinj tl,;. last oi>,«,to„Ii, f„r arp„ssi„g g„ii,„da to il„ SoprameGorerontmt 
of lot!.., to ftosa of Matltas, Bomhay, and Painoe „r Wal,,' I,|„d, 
od..i.„ of thi. work w.a i„ progra,., „.dr,.„ad by pobiio .a,s, tbair .ppaobu.ioo of ,h. 

,„,| po,.a,.er.«aa, 1„ . j,, h. only .„ga.ad froo, , sioaara .od 

.rf.c,add,,i,a.rp.,i„B,t,Iboto.f,a,pac,,(„hi,.|,h. thoo.ht toigh, pr„,a .ac- p,.bla, to . 

Ooverraacat la «hose senic; he ha* spent the most active part of his life. 


llili EA'D. 



A 

GLOSSARY INDEX 

OF THE TERMS 

OF 

HINDU ASTRONOMY 

USED IN THE 

KALA SANKALITA. 


IVniten in the year 1825. 



When looking in the Glossary for the explanation of a term used in the Text^ or in 
any other book of Hindu Astronomy^ it may so happen that the orthography has 
been altered in such a manner in the former that it is not to be found exactly where 
it otherwise should be. In such a case the reader will remember that according to 
Sir William Jones'^ systemj the letter C is generally sounded hard: but should this 
consideration prcyce insufficient^ he must then look for a word^ the sound of which 
comes nearest to that of the term which he is seeking. 



A GLOSSARY and INDEX 

Of the terms of Hindu Astronomj/ used in the Kula Sankalitai and in some other 
books treating of Hindu Astronomy^ 

Txie accompanjing Glossary is (he indirect, though necessary result of the inTestIgation 
which constitutes the subject of this work. As it was not compiled by design, and as tlie teriiis 
which appear in its columns were gathered from various’ books, consulted only with reference 
to the task which the Author had undertaken, this Appendix can boast of no real importance 
as a Collection, But if it be considered as a Key to the Text, and as an exposition of the 
Tarlatlons In its orthography which were occasioned by the introduction of Sir William Jones* 
system (now generally followed in Madras), it m&y prore of great assistance to the reader, nbt 
only for perusing these Memoirs, but any other book of Hindu Astronomy* 

If it be considered that six and thirty years hare hardly elapsed since we possessed any sound 
knowledge of the principles of that science ; — that during the said space of time, it was only 
cultivated by five or six Gentlemen, most of whom were ignorant of the Sanscrit language, and 
who were widely dispersed over the immense terwtory sobject to- the British power in India, in 
every part of which a variety of idioms are spoken, no one will w'onder to hnd so much dissi. 
milarity in the manner of spelling terms which apply to none of the civil concerns of life, and 
several of which, many of the Natives of India never heard pronounced in the course of their 
lives. Nor can it be a matter of surprise if in many instances there remains still doubts in the 
minds of the learned of all countries, on the legitimate signification of certain technical terms, 
expounded by us, in this distant part of the world, when they see in Bengal the learned Colonel 
Dow write Obatar Bah (the name of the fourth Veda) what the Pundits of Madras spell 
Mhara veda, (*) 

The Author has Incautiously ventured to affirnr in a note Introduced at the foot of page 7Q of 
the Text, that he has followed the orthography of Sir William Jones, Mr. Davis, and Mr. Scott ; 
but he was not then sufficiently aware that these Gentlemen are far from having followed the 
same system ; nay, that each of them did not in all cases write the same word alike. There is 
certainly a very sensible difference between the sounds elicited by the orthography of the term 
of Area Baghabala and Aredbahu phala ; and yet both bear the same signiffcation according to 
the above authorities. 

As for those terms which the Author learnt immediately from his native instructors, and which 
form a considerable part of this collection, he feels bound to declare that he is totally Ignorant of 
the Sanscrit language, and that those technical words which he was the first to expound, wero 


(*) Vide Dow's Hindustan, rol. I, dissertation page xxix. 
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conrejed to bis ear, bj iaterpreters either Tdu^ or Tamils whose pronanciation ef forelgit 
idioms is known .to be rerj defective. The ej^tci meaning of a word so presented to him, be 
could not expound according to craimon process of etymology ; he conid therefore onlj 
discover it, either from the nat^eof the, operation. in the coarse of which it was employed^ or by 
its affinity to, other words in some of the living oriental languages : but it was not until the whole 
of this work wai actually printed, that he succeeded in procuring competent judges, and obtained 
adequate means for correcting his orthography. He trusts therefore, that the frequent variations, 
and seeming inconsistencies which wUl he noticedjn the T^t and^lossary, will not be ascribed 
to neglect. 

With respect to the principal article, gamely, the signification of the terms, the Author declares 
that he has not iotroduced a single exposition^which did not come right home to his comprehension, 
either as to SCAS^ pr application ^ and that he has borrowed ooue but from authentic and approved 
authorities. 

In some few cases the Author and the .Punch'fr whom he consulted, could not come to an 
understanding either as to the existence,,x)r stgnification.of a particular term 3 generally he reluu 
qulshed the dubious expression when it was of little importance : but when he had canse to be 
satisfied that his sense of it was well established, he thought ithis duty to persistj and insert it iu 
his catalogue.; but. then, the contested term is indicated by an asterisk. 

In the arrangement of the articles it was found sometimes indispensable to follow the objection* 
able orthography in the leading column, because a different course would have perplexed too 
much the references ; particularly in the use of the letter C, which (according to the system of 
Sir William Jones) supersedes in all. cases the, somethnes, more appropriate K. For who would 
look for an explanation of the term in the right column, if (notwithstanding all warnings} 

it were announced to the eye by the word Cendra But the true spelling has always been observ* 
ed in the Glpss, although it be.pot at all unlikely that the zerjong orthography, more readily than 
the right one, would recal the term under consideration, to the recollection of a Telugu^ or 
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A GLOSSARY and INDEX, Src. 


B. — The Arabic figures refer to the pages of the Text, and the Roman to those of the Preface and Chrono- 
logical Tables, being distinguished by Pr, and Chr. Table prefixed to each. — The Letter C is to be pro- 
nounced hard In all cases.) 

A 

ABHIJIT, extraordinary or Lunar mamiion. When Astronomers, or Astrologers, 

have occasion for this, they insert it between the 2 1st and 22d Naeshatras, in which case they 
take 3* 20' from XJUara A'shadha^ and 1® 40' from S^rava7i'*a ; thus making it consist of 5*. It 
is chiefly used for Astrological purposes. Vide p, 309. — Abhijit^ as a Yo^a (or leading Star of 
a Lunar mansion) is the same as Lyrce. Vide p, 73, 74, 

AXAS'A, (^ 5 - 3 ^^) — name for the Sky, or Firmament. 

ACSIIA, ^Terrestrial Latitude, — Acsha~ama^ and Aesha Bhagus, Degrees of . — Acslia Carna; Ilypo- 

thenuse ; but in its Astronomical sense, means what Europeans call the Argument of the LatU 
iude^ as well as Patana Cendra, Vide from p. 94 to 96, and Tab. XXXIII, p. 44 of the 'Fables. 

ApiGAH, ) (so wrongly spelt in the Text, but properly) Aihij or Alhica , — When this word is pre- 

fixed to the name or numeral of a Lnni-solar year, it implies that it is embolismic^ or of 13 

Lunar months. Athica Samvatsara an intercalated year. Vide p, 71 When <0 

the name of a month, it indicates an intercalary one. Hence Aikica masa means an intercalated 
month. Vide p. 71, 72. — And lastly, to the name of a Lunar day or Tiihi^ that it is repeated 
.on two consecutive dajs in the Kalendar. Vide p. 72 j also p. 65, 67, 68, 142, and Table 
XXIX. 

ADITYA, (fc?&tS^)— An epithet given to the Sun ; meaning the Such a designation given by the 

Indians to that great luminary, may give rise to conjectures and speculations in the mind of the 
natural Philosopher. 

AGASTYA, (0K^g)— The Star 

AGNI SAVARNI, Oneof the 14 Patriarchs who preside successively over the 14 Man. 

•s^aniavas of the Calpa, Vide p, 311. 

AGRA, Amplitude. Agra Bhagas ; degrees of. Videp. 91, 101 — sin® of fli® Amplitude. 

Vide p. 102. 

AGRAIIA'YANI, Agrahayan in the Text) — A new name given to the Solar month 

Moj'gdsHras^ when the latter was made to commence the year. — This event is supposed by sonwj 
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to hare occurred 608 years before Christ ; when, according to the same authorities, the J^anartsa 
was accounted to be O'* 40', Vide p. 5, 2 15, and article A^anansa, 

AIIA'RGANA, — The number of days from agiven Epoch, to the time for which a computation 

is made. Vide Pr, p. vii ; Text, 8, 9, 53, 171, 239, 241, 336, and Table XL! — N. B. The term 
Ahiu'ga?ia^ is not used to express the number of days expired since the epoch of the creation, 
(See Strostidi Digona), 

ATI AS, ) — The length of the artificial day. Vide p. 3 13, 318, 

ALIPALA, — The 1-COth part of a Casta^cald. Vide p. 6, 

AMA'VA'SYA, — The conjunction of the Sun and Moon, also called Arctndu.Sangama (writ- 

ten in the Text ArcaAndu ) — Ama^ and Darsa Tithi, arc other names given to the Lunar car, 
on which the conjunction occurs; which !• the Kaler.dar is always reckoned the 30th of the 
Lunar month. Vide p, 68, 70, 137. — Amuvdsya Tiihij the lunar day of the Moon’s change* 
Vide p. 78, 108. 

AMP».ITA, — The water of immortality, obtained by the churning of the ocean, and the occasion of 

the war between the S'^iiras^ and As'^urds^ in which the gods took a part. This indicates the 
occurrence of the first Solar Eclipse on Indian record, Moderu European commentators conjec- 
ture that it fell on the 25th October in the jear 945 before Christ. 

ANALA, — The name of the 50th year of Jupiter' s cycle of GO years Vide I Chr, Table. 

A^NANDA, The name of the 48th year of the same cycle. Vide do. 

AXANTA, (Pf)?5"c ^) — I Eternity^ Time’ — also, the King of the Serpents. 

ANAN'i'A S’AYANA, — Travancore, Vide Table XXXIIL p. 41 of the 'fables, 

A XG ATI AC A, (^O ^ — One of the names of the Planet Mars. 

A'XGIilA, (t5 0*^55") — The Gth year of the cycle of C5 yoais. Vide I Clir. Table. 

AXGULA’, — A digit, or l-12th part of any dimension; subdivided into GO ry in gulaj. Aide p. 

92, 94. — Libil angiila^ digits obscured in an Eclipse. Vide p. 312. 

AX’SA, (^0‘Y) — Degrees '^Vide Bhagci). Also the numerator of a fraction. 

ANURAT'TV A j Tlie 17th Lunar mansion. Vide p. 71. 

ANTAIIA, (Q£)0^ (written Andra in the Ttxl) — An intermediate space, a dlderence in computations. — 
Antara vkalas^ surplus seconds. A ide p. l3l and Table XLA^II, p. C3 of the Tables. 

AXTERA, — Last — Prathama^ Madhya^ Axteiia, i'V/i/, vican^ last. Vide p. 103 referring to 

the Char a cumda, 

A'R AMBHA, (€3?^' o^)- Beginning. 

ARCA, S' r”)— One of the names of the Sun. 

ARCABATiU FHALA.SANSCARA, ( ^ ^ p- gp: ^ some MiS. Arcalhagabala Qi^i 
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'^v^^tten in the Text, Area huhooia find Arcahaghahala ) — The arc which a Planet describes 
during that part of the equation of time, which arises from the inequality of the Sun’s motion in 
his orbit: being an equation to which all the Planets are subject, but the motion of which it 
dilferently aifects. Vide p, 87, 88, 184, 185, 190, and Table XXVIf, part 2, p. 35 of the 
Tables. 

AilC^EXBU SA^GA^MA, — The instant of true conjunction of the Sun and Moon, 


Vide p. 70. 

AR'DIIA, —The half. — Dina ardha ; half the dny : Jlatri arda j half the night. Vide p. 105, 

AR'DRA, — The 6th Lunar mansion. Vide p. 74. 

ARPESf, — The 7th month of the Solar year, Tamil denomination, answering to the Hindu month 

Cariiga during which the Sun is in the Sign Tula Vide p. 5, and Table Ilf, p. 3 of the Tables. 

A'RYA BIIAT TA, ^ lio) — A celebrated Hindu Astronomer who flourished in the 4i23d year of the Culi 

O' ‘ C- , 

yiig^ answering to A. D. 1322, He left sereral Mathematical tracts, some paiticulaily rdating 
to the properties of the Circle. 

ARYA-SIDDH ANTA, (c? 75^0“^) — A treatise of Astronomy, composed by A' r^a hhatta^ of which 

there is a spurious one. There is some variation in the copies of this work preserved in Bengal 
and in the Carnatic, tlie former making the Solar year 3G5o 15^ 31 1> 17c G*, the latter 365d 15 ^^ 
olv 15p ; and the Lunar Synodical month, the former 294 S\s 50» 6|> 7-, 81, Sic. and the latter 
294 3 |g 50v 5 p 105,21, &c — N. B. The copy used in this v/ork is that of the Carnatic. A'ide 
p. 7, CG, 118, 199, 203, 239, and Tables XLYIII and XLIX, p. G3 and 64 of the Tables, 
ARUXA, E^)-^The dawn, or Aurora, mythologically tlie Charioteer of the Sun. 

A SllA L ilA, — Fiirva the 20th, and Utiava the 21st Lunar mansions. Vide p. 71. The 4lh Lunar 

month. Vide p. G9, 

A'>li\'DTIA, — The 3(1 Solar month, Hindu denomination, vrlien the Sun is in the Sign Mid^huna IT, 

answering to the Tamil month Audi, Vide p. 5, and Tabic III. p, 3 of the Tables. 
AS'LE''SnA, ^ — The 9th Lunar mansion. Vide p. 74. 

ASIA, oii^vjiliA, — Asia’ die. Tiie S poinis of tlio crmpr.ss, including t!ic cardinal oik s - 

N. B. This word is wrongly interpreted at page C2, where the Asia Dikus are stated to be tl.-- 
4 intermediate (ii^I^ions of the compass. 

ASlA^dI, OR ASilTaAMf, ^Ihe 8th Lunar day of the Pacshci or demi. lunar month. Vide p. 70. 

AS'LTLV DHRUVA, The South Pole. 

A.SURAS, — Its inhabitants, opposed to the Suras, those of the North Pole. 

A'S-Wi.XA, The 0th Solar flindu month, when the Sun is in the Sign Cunija t^’ , ausweiiug to the 

Tamil month Varatasi, Vide p. b, and Table III, p. 3 of the Tables. 
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AS WINI, 5)) --The firU Lunar maneion. Vide p. 74» 

ATHARAVANA' or ATHARA VEDA, £Q) — The fourth of the inspired This hoolc. eom« 

prehends the M’hole scienceof Theology, Metaphysics and Philosophy. 

ATCflU, — A term used by Father Beschi after the Southern Astronomers, to signify an Epoch. 

ATIGAND’A, O ^) — The Yo^a Star of the 6th Lunar mansion, perhaps the 133d of Taurus^ but Tcr/ 

ttocertain. Vide p, 74. 

Al ANIT, (^^oQ) — Supposed to be the ancient name of TJjani or Oogein, Vide p. 9. 

AVATA'RA, O ^ ^ ) — Descents of the Deity in various shapes, and under various names, of which Rama^ 

and CrisJina are the most remarkable. Vide p. 311, 

AUDI, — The 4tli Solar month, Tamil denomination, answering to the Hindu Srivandy when the Sun la 

in the Sign (Jar cat (i 53. Vide p. 5, and Table 111, p, 3 of the Tables. 

A'UNI, — The 3d Solar month, Tamil denomination, answering to the Iliadu A^shar^ when the Sun is In 

the Sign Mid^huna 11. Vide p. 5, and Table III. 

AYA'MATIA, (gf) ^ '^) — A term used in the Kalendar for expressing an expunged Tithi^ or Lunar 

day. Vide p. 72, 3 19. 

AVANI, — The 5th Solar month, Tamil denomination, answering to the Hindu Bhudra^ when the Sun 

is in the Sign Sinha £1, Vide p. 5, and Table Ilf, 

AYANA', — A name applied to the Equinoctial, and Solstitial points . — Mesha A^and ; Tula Ay and ; 

the Venial and Autunanal Equinoxes •Vliafa^ and DaeshinUt Ayand ^ the Northern and 

Southern Solstices Ayand Bhagas, (vide Ayanans’a ) — Ayand iJdla\ the time from an Equinox 

to the ensuing one. Vide p, 4, 7G, 77, 308, 

AYANA'NS^A, — The arc between the Vernal Equinoctial point, and the beginning of the 

Solar Sydercal (or fixed) Zodiac (or the first point in the Solar Sign Mtsha TT), being one of the 
most important elements of Hindu Astronomy, as it refers the SydereaJ, to the Tropical Zodiac. 
{Vide Crdnii^RutaMaiuRishis). Vide also Pr. p. x. Text p. 19, 76, 84, 183, 246, 247, and 
Tables XXXV and XXXVI, p. 46 and 47 of the Tables. 

A'yUSIIMAT,.(g^ — The Yoga Star of the 3d Lunar mansion, Alcyone. .Vide p. 74. 

H 

EAD’ABA'NALA, — A name sometimes applied to the South Pole. 

BAIIUDANYA, Ca^-U-^7Cr§)-The 12th year of Jupite,’* cycle. Vide Chr. Table I. 

BA LADIXy. ACALU, — (spelt in the Text Bulla dutfy callu) — A Telngn Astronomer wlo 

wrote in the l558!h year of the Cali yug. Vide p. 9. 
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CALAllAMAj — The Sth Incarnatloa of Vhhnu as a Csheit'ij/a^ the aimiTersarj cf 'which is 

noticed in the Kalendar. Vide p. 311, 

BALAVAj (Z5^0^ ) — The second Carana. Vide p, 75. 

BA VA, The first Carana. Vide p. 75. — xVIso the name of the Sth year of the cycle of Jupiter. Vide 

I Chr. Table. 

nHAGxX-II, ?) — equal to the l.SGOih part of the circumference of a Circle ; or one degree. Vide 

p* 7^7 — Uhaga.Annhandaj or Apavucha ; an infinite :>eries. A"idc p. 93. 

BiIAGAX'A^ — The circumference of a Circle. — Independently of Astronomical purposes^ the Indians 

frequently divide the circumference of the Circle into 12 Ras'is or SignSj subdivided sexasesi- 
mally into Bhagcis^ C^dus^ f'icalds^ &c. i.e. degrees^ minutes^ seconds^ Ac.^ \idep. 85. — UhaganUi 
means also a revolution. 

L.ilx> DPvAPADA, — Parva the Satb, and Utiarathe 2C(h Lunar mansions : vide page 74. The 

game word, or merely Pluidra^ is the name of the 5t]i Solar Hindu month, answering to the Tamil 
AirJariiy s^hen (he Sun is in the Sign Sinha ^'ide p. 5 and Table III, also p. 232. 

DOAG AVATA, — An historical bock, reckoned authentic. 

hllATN U, — A inme or epithet of llie Sun, — Bhanu IluepiiUia Qhandra properly Uarliuspafya 

maaa. Vide j/eo‘i7, also p. I IS. 

l!!l \T\ VXT, (‘>S ^ The second Lunar mansion. Vide p. 74. 

till A AHA, A^CflATl^ A. 0 ?5^) -An Indian Astronomer who wrote a commentary on (he 

Ar}a Siddhanta. He is stated in Hindu book-^, to have llouli^lud in the 42j2d year of the Cali 
*j ig (A. 0. but it i? hnovAj tiiat iie was posterior to xi i'ija Lliattu who wrote his treatise 

in A. D. 1322. 

rilAUCnYA, (^3^ — One of the 1 I Patilarclis who are supposed to preside successively over the 14 

?tl{niz.'nntaras of tin,* Cafj'd, p. 311. 

nilAL'MA, ^ One of the names of the Planet Murs. 

DiiilKi L, name of the Pian.tt f enns. 

Bin:', -Seems to imply the middle place — BU cliacra, when applied ta the Ceiestlal Sphere, means the 

Equinoctial Hue — Bhu canid, the Radius of the Equator — Bhu parldhi^ the same as Bhu 


Dili: Dll A, or I .'TT, (p^ ^)— The 7th ordinary Carana, Aide p. 7J, 

DlIUJA, un a-tronoralcil argument, peculiar to IIukIu astronomy; it is to le considered as 

folIo^v5: !'> ir iiie arc exceeds 3 Si-ns—subfract from 6 Signs. 2«.> If it exceeds 6 Sign 
sabt.act 0 <igns thertf.om. 3o If it exceeds 9 Signs-subtract from 12 Signs ; ride p. bj, 85, 
1 14. — BJi a : 1 1; e si ne o f i lie Bh ujn, 

DTii. Ml. ^ 1 re‘ le-K Globe, suppoied to be in the center of the universe. — Bhu mi sdveata: 
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proper^ natunl (o the Earth Bhumi suvana dina; a natural day. Vide p. 5, 78^ 79^ 10 1, 105, 

239 . 

nrJA, (i)p/j) — (soaietimos written Becjah in the Text) An equation or correction. A^ide p. 38, 81, 199. 

EOnXACOTl, iZ ) — The third imaginary city, supposed to lie under the Equator at 90'’ from 

Lanca, A^ide p. 9. 

nUAHAIA, ( 'oT^) — ^he first person of the Hindu triad, and the Creator of the world: no direct worship is 

addressed to Brahma \ and no temples are dedicated to him, 

BRAHMA A'CIIA^llA'A DRxVHMA GUPTA, ( — Supposed by some to be one and the same 

Astronomer, and the inventor of the system disclosed in the Surj/a Siddhdnta — by others to be 
two distinct commentators of that Sastra, 

BRAHMA SA'VAIIAH, Gne of the 14 Patriarchs who are supposed to preside succes. 

sively OA'er the 14 Manzeantaras of the Ccilpa, Vide p. 311, 

BRAHMA SIDDHA'A’TA, The second of the authentic Saslras, 

BRAHMA'A^DA’, ( The mundane egg, created by Brahma~^d\%o the visible sky, which Is supposed 

to be the shell of this 

Ov3 

BRA'HMYA, — (written Brahman in the Text;-*The Yo^a Star of the 25th Lunar mansion, 

a Pc gas i. Vide p, 74. 

BRISYA, — called Vishii in the Carnatic —The 15th year of the cycle of Jupiter. Vide I 

Chr. Table, 

BRITASTA'IS, — Mentioned in tlie BrahmcindUi Pura?ia, as the place of religious duty, is supposed 

by some, to be the Island of Great Britain. It is also called Sa)lta d'^ip^ or the White Island — . 
Suvarna dzeip^ or the Golden Island, is conjectured to be Ireland. The British Islands are (it 
is pretended) sometimes called Chandra dicip ; and likewise Tricalas'" or the Island with three 
Peaks, viz. Rojdtacutd^ ApaQuta\ and Suvarnd cuta\ 

BUDIIA, (ejo^) — One of the names of Mercury — also a godhead, the founder of a religious sect, which is 
followed in different parts of India, and in all China. The epoch of the institution of Budka^s 
religion is referred to the year 540 before Christ. According to Hindu Mytlmlogers, he was the 
son of Soma (the Moon) and the head of a dynasty, called on that account, the Lunar line of 
Princes, He flourished in the beginning of the Treta pug. Modern commentators place his 
birth in the year 1424 before Christ. — Budha^vara ^ Wednesday, Vide p. 5. 

C 

CACSHA; (g'tSx)— The orbit of a Planet, or the circle which ancient Astronomers called the Deferent ; for the 
Caesha carries Epicycles, {Paridhis) like the Deferent. This term Is alluded to at p. 84 and 85 
of the Text, and 247, lid Appendix, 
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CAL*A'^ (g' —An arc of one minute of a degree : also the Phases of the Moon^ of which the riiodas^ount 
IG. — Maliu Cala ; the conjunction or opposition of the Sun and Moon j Tide p. 77. — Lagna 
Ca!a. Vide p. 102. 

CA'LA'NILAAI, C'o^er^SOC) — Oue of the elements of the Vaejam (spelt Vakiani in the TexQ process: 
and containing 3031 days. 

CA'LAYtJCTr, di5oo3 ) — The 52d yearof thec^cleof Jupiter. Seel Chr. Table. 

CAU, or CALCI, ) — The ICth Incarnation of Fishnu in the shape of a Horse with a human head 

vide p. 3ll. — Its anniversary noticed in the Kalendar. 

CALI-YUG^ (S^So5bo^) — The fourth of the periods contained in a Mahayug. The iron age — consisting of 
432000 Solar Sydereal years. Its epoch, i. e. that of its beginning, ascends to 3102 years 
before the Christian Vide Crita yug, also p, 7, 8, 77,222, 228, 293,-302, Table LI, 

p, 68, and I and II Chr, Tables, 

CALPA, (g* — literally Form. — The grand period of general conjunction. It consists of 4320000000 Solar 
Sydercal years ; being the sum of 14 Manw^antaras, with a Sandhi, or twilight of 172S000 Solar 
years ; vide Manzvantara ; also p. 77 u-^Culpa dina^ the day on which the Caipa began, or its 
anniversary, which is noticed in the Kalendar. Vide p. 319- 

CA>fYA, — The Hindu Solar Sign Firgo Vide p, h, and Table HI. 

CAIICA’TACA', 8 — (spelt in the Text Curcata ) — The Solar Sign Cancer s. Vide same pages as 

above. 

CARANA, (S' 5" 8^) — (spelt in the Text 0^r;2«)— An astrological element importing the time during which the 

Moon’s motion from the Sun amounts to 6°: there being 2 Caranas in one Tithi The Moon^s 

synodical revolution is divided into 11 Caranas^ 7 of which are civ/o’u^^and moveable, called 
Chaj'a; and 4 extraordinary and fixed, called Sihirra — the time when the successhe Caranai 
end, is inserted in the Ephemerides. Vide p. 73, 7o, 79, 307. 

CARNA, (g'fQf-) — The hypothennse of a right angled Triangle — Chain carna (spelt Chita carna in the 
Text) the true distance of a Planet from the Earth, in contradistinction of its mean distance 
represented by the Radius of the Deferent, When this term is so understood, the Sudh*a coti^ 
and Bhitjajpa^ form the other two sides of a right angled Triangle ; vide Bhu carna,. also p. 

98. — Carna mar gam ; a straight, or perpendicular line: also a ray of the Sun, 

CA^RTICAY, or CARTIGA, (*^^0j:-g^)-~The 7th Hindu Solar month, when the Sun is in the Sign TulazOi^ 
answering to the Tamil Jrpesi , — In the Southern parts of the Peninsula the Tamil month which 
is called Cartiga^ is the 8th of the Solar year : care must therefore be taken not to confound 
these two Cartkaps. In the Text the Southern name is inrariably gWen to the 8th Tamil Solar 
month — Lastly, Carticay is also the Slh Lunar month of the Lunusolar year. Vide p, 5, 69^ 
and Table III. 
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CA'SI^ CT^'S BcriareSj a cily which accorL^z to Ilihdu Gccgraphy Iks In C7® cb' of Latitude X. and 4* 37* 
E. of Lanca, Vi !p 4\il)k* XXXlH. 

CASTA'CA I.A'. — A division of lime equal to the 1-dCOOth part of a J^icalcu Vide p. 5^ 77. 

Ci.? 

CAULAVA. (J^) — '^’he 3J ordinary. Vide p. 75. 

CIIACllAj (dj ^ Vhctl ; a Circle t .a Cycle of vcars ; a weapon of a cli cidar fonri often pin cod In (he hands 

of the gods . — Rcisi chacra^ the Zodiac. — Varahci^pati chazrOj the cycle of CO jtars. — Ak/c- 

sliatra chacra^ the spheie of the hscd Stars Prac chacra. an epicycle on which the degrees 

of processional variation are counted. A ide p. 5, Slj So. 147. "zlj, 

CHADAi.AIj (’tSsSo) An element of Spherical Tilgonornetry u^cd for finding the Sun's altitude at a given instant. 

Vide p. QQ. 

CHATUSIIFAZDAjor: CIIADESPADA,(i^C503Jc\££)— The Gtb Carona, being the 2d extraoidinary. A^ide p. 75. 

oJ 

CIIAXDIIA^ (^Xo ^ — The mcstcommou name of the Moon. — 2?’s Madljjtnna Graha, vide p. S3; Do. Spuuia 
Do. 88; ^Pidhpama Gufi^ SO, 131 ; Do. Sfitii/a Do. 8G ; for ]) ’s P'hala^ 123, and lab. 
XXIII, XXV, XXAT ; vide p, 5, 575 244, a;;d II Chr. Table . — Lhcindra pri7u 

clianga^ the Luni-solar Kalendar, Vide p. 307, 318 to 3£2. 

CII.VRA CANDA, orCUMDA, (^^cj S3 or tV ?} 4) 0 cJ-)— (( he firstCtobe pronouncedasin c/rar%) 

. — Ascensional diU'ertnce, — X'. B. AVhen the words V^ athama.^ Madhpa^ and Antcra are prefixed 
TQ lilts term, it means the ascensional difference for I, II or ill Signs of the Tropical Ecliptic ; 
vide p. 103 , — Charadala : an element required for ccmp'Uting the two J ishutu!^^ and the Pn^>h^i ; 
Tide p. 81. — Chc^rajija^ the Sine of the asceiisLorul dilfereiice ; ide p. 33. — (he 25th 

year of J vpUcr's cycle. A^ide I Chr. Table, 

CILVRA, (*^5^5*) — The 7th and ordinary Caranas when named collectively, (spedt Qharra In the Text). ATde p. 75, 

CIl VTvUAI, (‘C3^?5 ^o)— 3 Pddachdriup,. 

CHALA CARXA, ('Oj c)S^ I^r") — (AVritten Chna enrna in the Text) — Aide Carna . — This term means thet^ue 
distance of a Planet from the Earth, in contradistincti-on to its mean distance, or the Radius of tire 
Caesha^ or Deferent. A^ide p. IS6, 189, and the Tables from XL! toXLV. 

CIIATURDASI, — The llth day of the Lunar Paesha. A ide p. 70. 

CHATURlilA PTIALA, ( ?~)— 'The second inequality or equation of a Planet, answering to the 
«annua\ Paralla v of a snpmior Plaiud arul the elongation of an inferior one. 

CII IIA \ A 5 (ij) ^o5j^)~ (w ritt( n Chiftt in the Text, and spedt in a variety of wa^ s In European books which 
treat of Hindu astronomy; sometimes Chay(i) — Shadow. — Under this term we have a variety 
of elements which are muUi[>licd by mistake in consequence of Europeans varying their 
manner of writing oriental wordi . — Vishuva cldha!^a\ the Shadow of a Gnomon, when the Sun is in 
the Equinoctial points — Madlnj^ima ddha'pu^ the midday Shadow of (he same at anv other time of 
the year.— 5Gwa Jnaiidcdii drhdprj. the midday Shadow of the same v, hen the Sun is East or West 
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of the Gnomon ; vlclo p. 84, Dl, 94, 186, 189. — Ch'hat/a suta ; one of the nsmes of Satarn, 

iTipaning Born from Dark 7 iess, 

CIIITRAj CIJAITRA, ANB CHAITRAMj j month of the Tamil Solar yearj (always spelt 

Chaltram by F. Beschi, and in the Text) answering to the Hindu Vaisac'ha^ when the Sun is in the 
Sign Altsha Y'. — But this name is that of the last month of the Hindu Solar year used every where 
(excepting in the land of Tamil,) when the Sun is in the Sign Min K, answering to the Tamil 
Fungoni : a circumstance which must be carefully attended to ; ride p. 5, and Table Ilf, — Lastly, 
Chaitrah the name of the Ist month of the LunLsolar year which begins on the new Moon 
preceding the Sun’s entrance in the Sign Mesha Y ; vide p. CD. — N. B. This variety of 
significations of the same term or rather of terms so nearly resembling each other, requires the 
greatest attention, when adverting to dates, and reading books written in diderent countries. 
CIHTUAB^HANU, — The lOtb year of the cycle of Jupiter, Vide I Chr. Table. 

CHOU IT, — The 4th day of the Lunar Paesha or demi-lunar month. Vide p. 70, 

CFLACA, CJ to be pronounced hard' — The 42d year of the cycle of Jupiter, Vide I Chr. Tabic. 

CHvlASTUGIIA A, or RHIMUSTOGUNA, O) — (fhe C (o be pronounced hard) — The IJth amd 

extraordinary Carana, Vide p. 75, 318. 

Q 

COT’I, (i* (^) fhe coraplement of an arc to DO^ : also one of the sides of a right angled triangle . — Sudda 

cotl ^ the sine, — (Jofijya^ the cosine of an angle in such a triangle, 

CRADT OR CRODin, ( The 38th year of Jupiier^s cycle. Vide Chr. Table L 

CRAMAJ\ A, ( — The sine of a Planet’s declination. — Paramapuma^cramojya^ the sine of its great- 

est declination, (written Paramapain the Text). Vide p. 02. 

CRA'NTAM, O) — (in the Text Crantiim ), — An astrological element, explained at p. 308. Ylde 

also p. 7G and Kalendar. 

CRA^ATI, ( — literally, Ascending^ surmounting i — astronomically, declination i vide p, 5, 84. 

Cranti bhagas^ the declination of a point of the Ecliptic; vide p. 91, 97 Crdnti cuesJia^ or 

mandula^ the Ecliptic ; vide p. 91 — Qrdnii jya^ the sine of the declination ; vide p. 105 

Lrdnti pata, literally the Nodes of the Ecliptic, or the Equinoctial points . PataMafr 
literally the motion of the Nodes of the Ecliptic, but more precisely what Europeans call pre. 
cessional variation. Vide p. 86, 247, and refers to the whole of Appendix IL. 

GRISIL\A, (^x^)_Oneof the or descents of Vishnn-, supposed to have lived at the time vhoa 

Yadhisht'hira flourished, but whose epoch, according to Mr. Bentley, descends to A. D. 600. 
As Vishnu is a personification of time, so is his identical incarnate being._As a hero, Crisk. 

tiu s feats are recorded in the Mahabhurata^ a celebrated poem describing a fictitious war The 

anniversary of this incarnation is noticed in the Kalendar. Vide p. 311. 

CRISIINA PACSflA, — The latter, or dark half of the Lunar month ; also called BcAafa 

Vide p. 68, 314, 320. 
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CRITA YUGj (g'^^oSiOX’) ViHe Saf^a t/ug. 

CUITICA, (JT^ 8 S’) — The Sd Lunar mansion. Vide p. 74. 

CUO'DIIANA, ( The .Wlh year of Jupiter'' s cycle. Vide Chr. Table t, 

CSHAIA, — To zeane, to zcusie^ to decline, 

CSilAYA^ (LSxd&) — Derived from Cshai. — t/////, an expunged Lunar day. — Csliayamasa, Do. Lunar 

month Cshaya samvatscira^^ Luui-solar year with two intercalary and one expunged months. — 

Cshdya Varahaspuli mana^ a year expunged out of Jupiter's cycle of 60 years. Vide p. 64, 
CS, 71, 7^5 78, 79, 137, 142, '206, 209, 301, and Ild Chr, Table. 

CSIIE'^PA, ( go) — A constant number to be added in certain computations to fit a particular epoch ; in con- 

tradistinction of Sbdhija which is to be subtracted. Vide Pr. p. xi, 4’ext p. o 1, 203, 239. 

C^IIE SIINA, CTIx part of the Moon’s disc obscured in an Eclipse. Vide p. 343, 

CSIIE TRA GAN1TA,(^(^^ — Geometry , — Cshctra Dersa, A treatise of. 

CSillTI'JA, (CACSIIA), — S^GJw) — The horizon.— Ci'A///7^r/, the sine of an arc referred to the 
horizon, used for finding the ascensional difierence. Vide p. 91, 9S, 105. 

CSfl YA, (CcXoSc) — T he 60th year of Jupiter's cycle. Vide Chr. Table I. 

CUJA, (S0 2o) — One of the names of the Planet Mars, 

CEMB'ilA, The Hindu Solar Sign Aquarius XCi. Aide p. 5 and Table III. 

— The Southern hemisphere, or Pole — a fabulous region where Yama presides o^ver the 
/Vsnrus and Duifyaj, (Vide Sum cm), 

CUTt-MA, Ci\r^o£Or’) — The 2d Incarnation of f'ishnu in the shape of a TcrlGise. Vide p. 311. 

D 

DACSIIA SAVARNT, cvT^^rB;:-) — One of the 14 Patriarchs who pi'cslde successively over the 14 Man^ 

xcantaras of tlie Calpa, Vide p. 311. 

DACSTn>7'A, (<i UA. E*^) — The South point of the compass, 

DAITVAS, — Vide Anarch. 

DANDA, (GHaTICA), — (S^ oCS) — The l-60th part of a day, so called in the mode of dividing time called 
Marta, Vide p, 5, 77. 

DARSA'XA, (2S ^ cS') — Intuition Ananfa daveuna^ infinite knowledge. 

DES’A, (”2;^ — A country or region . — Niraesha des'a^ the Equatoiiul parts of the Earth. 

DESAMI, — The 10th Lunar day of the Paesha, Vide p. 70. 

DCSANiAllA, ^ O tS S')- — The distance of any two nieridiaus or the surface of the Earth ; or what Euro- 

peans call Longitude , — Also the difierence of Longitude, or allowance made fora Planet’s proper 
motion, between the time of its being upon the first meridian, and its coming to that of a given 
place. But this is not to be understoed in the same sense as what Europeans call the Longitude 
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of a Planet. Vide Sayana, also p. 05, 107, 100, 150, 131, ISl, 136, 338, and Tables XXXIIT, 
XXXIV and XLVII. 

f* 

DE'VARAII, ( 01^55^0) — An element of the Facj/am process containing 248 natural dajrs. Vide p, 121, 132, 
133, 335, and Table XX VI. 

__ r 

DK'VATA'S, ( Cd^lT^o ) — Benign spirits governed by Indra^ properly the inhabitants of the North Pole; for 

the D6valdi are said to hare day, nhen the Daili/ns have the night, and vice versa. Vide Surdf* 

DE'Vr, ( A term used in the Kalendar to signify duj/ time. Thus Tynjyd Devi (wrongly spelt Tkt/ajuni 

in the Text) means that the Tvajya occurred at day time. Vide p. 75, and Appendix IV^ 

DTIAXA, — The sign of aftirmation, or addition, of the same import with -f* plus. 

DllANISII TA, The 23d Lunar mansion. Vide p. 74, 

^ CJ 

DHAXUH, DUANUS, or CHATA'M, — An arc of a circle. 

DIIAXUll MARGAM, curve line, 

jr- 

DIIANGS, (^rSOcC) ) — The Solar Sign Sagittarius Vide p. 5, and Table III. 

Dll AT A, (“^^)— (Vide and p. 6.) — Dhata, the lOtli year of the cycle of Jupiter, Vide 

Chr. Table I. 

DHANWANTARI, O^ft) — The celestial Physician, who was produced by the churning of the ocean.™ 

Time. 

DIIRITI, (^^Q)_*The Voga Star of the 8th Lunar mansion, J Cartcri, Vide p. 74, 

DllllL- VA, (^^^)— Generally the Pole of agreat circle of the Sphere — Particularly the Celestial Poles, Ultara 

Bhruva^ the North Pole; also t!ie Polar Star, — Daeshin^a Dhriiva^ the South Pole. This term is 

also used to signify a constant arc, referring to the distance of a Planet from the beginning of the 
Sydercal Zodiac . — Dhruva means more commonly an epoch to which a computation is referred. 
Lastly, it is the name of the 1 Star of the 12th Naeshatra^ supposed to be the same as ^ 
Leonis. Vide p. 74, 85, 123, 133, 144, 152, 182, 230. 

DIG, (£;-) — (wrongly spelt in the Text Df7»:«.f)^The four cardinal points of the compass. Asia die ; (he 8 

principal points including the cardinal ones ; and wrongly stated in the Text at p. 92, to mean 
only the 4 intermediate points. — The Asia die are called the eight corners of the world over 
each of which a divinity is supposed to preside. Vide p. 92. 

DIXA, (g).v)_A day, considered rn a great variety of ways and durations, of which the following are the 
piincipal. : 1<> A Savuna, or Bhi'rti sdtana diiin. A natural day, being the time between two 
Sun risings. 27 A Saura dinn ; of these there are f-.vo kinds; and the similarity of the nam 
tends to confuse much the beginners in the study of Hindu Astronomy. .First; the alwolutc 
sense of Saura, being Spidered, the Saura dina is the time between the tame point of the 
Ecliptic rising twice; or, more precisely, the time between the Equinoctial points rising twice. 
Second, the other Saura dina, is the time which the Sun takes to describe one degree of the 
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Ecliptic. It follows therefore, that strictly speaking, neither of these kind of days are equal 
throughout the year ; yet the former, (which is also called Nucshalra dina) »re supposed to be 
so in the first steps of scleral operations. Such, is also the case with the latter, but this only 
- happens when calculating the mean elements of the Planets by the Faejjain process. S" Diva 
dina, is equal to a Sidereal revolution of the Sun. 4'> Fifrija dina, to a Synodical revolution 
of the .Moon. 5*; Brahma dina, is equal to a Calpa, or ISdCOOOOOO years, his nights being 

equal to his day Yuga.dina, is another word for Jhargana, meaning the number of davs 

expired from the commencement of a iug. — Lastly, inga dina means (he anniversary day of 
that on which a Yag began, which is always noticed in the Kalendar._N. 13. This term is to 
be found in every part of the work, and therefore seeds not be particularly referred to. Vide, 
however, p. 5 ant] 77. 

DIN.A'RDH.V, Half the time of the Sun being above the horizon. Vide p. 52, 106, 318. 

DUADESI, OR DWADESf, The 12fh day of the Faesha, or demi.luuar month. Vide p. 70. 


DUNDUBHI, (dScodSo?!))— The 5Gth year of Jupiter’s cjcle. Vide Chr. Table I. 

, DUIIGA, — A personification of the Solar year, 

DWA'PAR.AYUG, S' cJSxiK)— (wrongly ipedt in the Text Detapar t/ug'^ — The third of the periods 

contained in a Mahii yug. Its duration is of S64000 Saura years. The brasen age of the 
Hindus. Vide p, 7, 77, 

DWIjyx\', — The Sine ; but more properly the Chord of an Arc ; vide Jiva, — Also the Sine of the Su&’s 

declination when his Longitude is II Signs. Vide p, 101, 

DAVIJYA' MATIGAM, ar"^^S^Xr" 0 )--Aa horizontal line. 

DWTJYA' riNDA', — "J’he Sine of 3“ 45' ; vide Pinda^ also the whole of Article 8 of Part 

I of the Key to the Siddhanta Chandra mana ; and Table XXX^ p. 39 of the Tables,. 
BWrPA, o5)— An extensive region or continent. 


G 

GANDA’, (K0:S)— The Foga Star of the 10th Lunar mansion, Regulus. Vide p. 74, 

GA’NF/SA’, — One of the names of the god of wisdom. 

G ANITA SW'STRA, (K ^ ) — Astronomy. A treatise of. 

GAIIGA, (KKF“)— An ancient Astronomer; the Guru, or instructor of YudhishVhira^ one of the Princes of the 
Ltunar line .That Garga was cotempoiary with YiidhishVhtra is contested by some modern com- 

mentators, who assign the year 54S before Christ for the time when he flourished. 

♦ GARUD’A, The Bird of Vishnu. An epithet of the Sun : but not admitted by the Madras Pundits, 

' GATI, (K S) Generally, motion — Sp^^cially, (he diurnal motion of a Planet in its orbit ; Tide p, 88, 89, 107, 

also Tables XX, XXI for the Sun and Moon, and the first part of Tables XLI, XLII, XLIH,^ 
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XLIV, XLV for the claity motion of Mars, Mercury, Jupiter, Venus, and Saturn — Madhya 
Gall ; moan mo!ion » — Spltuta Guti ; truo or apparent motion. 

C AUX’A CILV ADR A M AS A, ( JT rs-tT" O Jc)— The Lunar month when it begins at the full Moon, 

calk'd secoodary, 

GHATI'CA, — An Indian hour, 2 4 minutes European time, (vide Dan da). 

CJiAIIA, ( ^ ti-o)_The Planets.— A moyeable point in the heavens. The Planets hare each a great nurobw 
of names, or epithets ; many of which are to this day unknown to Euroj)eans. The foUowifigj 
however, are known to every Indian, because they serve to give a name to the seven days of the 
week: Ravi^ or Surj/a; the Sun, 2^ Chandra^ or Soma; the Mooiu 3« Maiigala^yOV 

Ci/ja ; Alars. 4^ Bud/ia ; Morcury, 5^ Guru^ or f'r'^hasjjali ; Jo[)\iQr. Go S ucr a ^ or Bhrtgu ^ 
Vt-nus. 7<> Sdfii^ Satuin. Vide p. G. — Besides these, the Hindu Astronomers consider 
the Moon’s ascending, and Cc/u her descending Nodes, as obscure Planets, which occasion the 
Eclipses of the Sun and Moon, Vide p. 303. — The Tables from XLI to XLV give the meaa 
motion. Anomalistic equation and Annual equation of the five Planets known to the Hindus. — 
Graka, when the terms Madlu/a and Sphula are preGxed to it, signifies the mean, and apparent 
place of the Planet in the Hindu ?ydercal, or fixed Zodiac, Vide p. 83, 87, 280 . — Graha lag* 
hava; a treatise on Astronomy, written about the 4657th year of the Cali yug (A. D. 1565.) 
GRAIIANA’, — Genera! term for an Eclipse ; vide p, 343. — {Gr'ahana iinooria pndhi^ a term used 

by common Kalendar makers for half the duration of an Eclipse, but the w ord Tinooria is not 
7'eco^nized by the regular Sastries). Vide p, 345. 

(j d AeJA PARI VIUTHf, — An account of time used by the inhabitants of the Southern 

Provinces of the Peninsula of India, It consists of a cycle of GO Solar Sydereal years of 3654 
155 Slv 30p Indian, or SGo-l Gi‘ 12' 36'' European time. Vide p. 31, 295, 302, 303, and 
Table If, p. 2 of the Tables, 

GlirSHMA, C^'^) 2d Season of the year, comprehending the months J^esthUy and A'shud’hay when the 

Sun is in the Signs Vrisha Q , and Midhuna 11 j answering to the Tamil months Viassei and 
A uni. (^) 

GUDIYA, GHATECA, dj )— (spt'R in all this work GurW/tf)— the Sanscrit, and 

Gadiifay theTelugu, names of a space of time equal to 1-GOth part of the natural day, or 24 minutes 
of European lime : the same as a danda. It is divided sexagesimally into vigudiyas^ paras^ 
suras y The Gudiya refeniug to time, must be distinguished from an arc of the same name, 
which divides a Lunar mansion, or Nacsliatrdy (13“ 20^) into CO parts, subdivided likewise 
sexagesimally as the measure of time into vigudiyay &c. Vide p, 6, 77, 

(») It has been observed at pared in the note (t) that the Tamils reckon their Seasons to begin one moiuh Later than the rest of 
tlie Hiirl'as ; th:it In the present case the Tauitl Season of Orishina would comprehend the months of Atini and Audi, In order 
not to perpL'x the rea ier's attention by multiplied explduatipiis, the present observation will not be repeated in the other article* 
which refer to the Seasons* 
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GURU; )— One of the names of Jupiter; also a spiritual guide, preceptor, teacher, &c. — Guru vara, 

Thursday. Vide p. G;£ncl Table XLIIL 

IL 

IIA^RAM, ( ^ 5^0) — .The denominator of a fraction, 

IIARSHAXA, — The log'a Star of the 14th Lunar minslon, Sjnea Firghiis, Vide p, 19, 74. 

IIASTA, (Icr® c^) — The 13th Lunar mansion. Vide p. 74. 

IIEMALAMVA, OR HE'VILAAf Bl, — ^The 31st year of the cycle of Jupiter, Vide Chr. 

Table I. 

IIE'MANFA, (*^cS^^S0O^) — The 5th Season of the year, comprehending the months of Margasiras and Paushya, 
when the Sun is in the Signs Vrlschica HI and Dhaniis % , answering to the Tamil months Cartiga 
and Margali. 

IIO'RA, — ^The 1.24th part of the natural day, answering to an European hour. A measure of time 

probably introduced in India by the Europf ans, 

T 

ICSnWA'^CU, &) — -The first king in the Solar linn, who reigned at the commencement of the Trefu 

yug. He was the son of the 7th Menu, or Pitriarch, the offspring of the Sun, His posterity 
was called in consequence, the dynasty of the Solar Princes^ in the same manner as Budha v. as 
reputed the head of the Lunar line. Modern commentators bring the time of his accession 
down to the year 1320 before Christ. Vide p. 311. 

INDR A (MAIIA'), — The god of thunder ; a personification of (he sky — The chief of the D^vaias, 

or Suras (vide Devatns) ; — also, the Yo»a Star of the 2Gth Naeshatra, V Pegasi. Vide p. 74. 

INDU, A. name of the Moon. That name is commonly given to her when that of Jrca is applied 

to the Sun ; or in a compound form. (Vide Are'endu Sangama), 

ISAVxVRA, — The 11th year of the cycle of Jupiter, Vide Chr. Tabic 1. — Also, an epithet of 

Siva. (Vide Siva), 

llIEK, — Two syllables added by certain Southern Astronomers, to the name of a Lunar month 

when it is an intercalary one. Thus Phalguna^ltiek indicates that the said Lunar month is to 
be repeated. This term is a compound of hi, this is; eh, one; signifying that the month so 
named is that wh’ch is truly intercalated, tlie month Phalguna which precedes it, being the Nija 
or proper one. In the Carnatic, however, the same month would be called Athlcfi Chiira, and 
the following Nijah Chit r a, the first being that which is intercalated ; so that according to either 
denomination the intercalated month is the same. 

r 

JAISH'TIIA, ( The second month of the Hindu Solar year, when the Sun is iu the Sign Vriska y*. 
aubW -ring to tlie Tamil month J iassei. Vide p. 5, and Table III. 
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JAjIBU DWITA, — Oae of the sereu grand divisions of the Earth, including Asia ; so named 

from the tree called J amhu abounding in it. — Modern commentators, however, pretend that it 
refers only to certain parts of the interior of Asia, — The Eden of the Hindus, 

JAMNA PATltlCA', — What Astrologers call the Nutivdj /. — The aspect of the Planets iff 

the heavens, at any proposed instant of time. 

^ JAXIT, (r^S — Literally means the Kme. It is therefore difficult to understand why in some places it is 

used as an epithet of the Sun, 

* JANU SKPTAMI, (£5 So' — In some books is a term used to indicate the beginning of the year ; 

but it is unknown as such to the Pundits of the Carnatic. 

^ JARA'SAX'D^IIA,* ci)0!5)‘“The name of a celebrated king who reigned in MaghadU^ the head of a 

dynasty whiclr followed that of the Solar and Lunar lines. 

V A, (sometimes written J^ci or Jet^u in European books on Hindu Astronomy.^-^The Chord of an 

Arc; but frequently written for JrcUia-J^a, half (he String of the Bow”, which comes to the 
same as our definition of half the Chord of double the Arc.” Vide p. 92, and Table XXX, . 
with demonstrations from p. 39 to 42 of the Tables. 

J\ A PINDA S, (£3 — ^The Sines of the 24 Pindas (3^ 45' each) into which the Quadrant is divided. 

Vide as above, 

J\ A FACA, ( CO ” ^g^) — Astrology. — A ITorcscope — Jj/dlaca Sdstra. A treatise on. 

J\ ESi’HA, — The 18th Lunar mansion. V'^Ide p, 74. 

J-\01I3I1 sA'SniA, (eo'^g©-^^,^)_Any treatise on Astronomy — Jjjolish Sasfn', n title assumed iy 

the Indian Astronomers, (^always wrongly spelt in the Text Jj/aultsh Sastras). Vide Pr. p. ill 
and Text p. 2S1, 

O'lISIII AVA, treatise on Astrology. Vide p. 197, 292, and Tables XIV and XIX. 


KA'LA, OR CA'LA, (-3^e>-Ca!ways written Kala in the TexO.—Tlmc in Its natural acceptation. This term, 
as It sounds to the ear, is applied to a great variety of mathematical anj astronomical subjects, 
several of which may be collected out of the exposit’ons contained in this Glossary. 

K ATAP.WA'DI, Cg'(b^c£o^&) — Special Aiithmetic ; of the same import as Algebra. 

■* KAUSrUBlIA, (■^1^5o'-)_An epilhetof rMnu. A sparkling gem, worn by that deiry ; elicited by the 

churning of ihc ocean ; it is in some places taken as an emblem of the Sun ; but the Pundits of 
the Carnatic do not admit of that allegory. 

KP NDIIA, (io )-and (according to Sir Wm. Jones’ orthography) Ccbrdrn._Answer3 to what Europeans 
call the argument of an equ^t\on.-Pu/„ua cindra, the argument of the Iafitude._Z)tcf/»>fl ce«. 
ctra, tl»e supp’ement to a wh-le circle of what Europeans call mean anomaly ; being the distance 
of the higher Apsis, from a Planet in any point of its orbit.— undra, the commutation j 
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Ki'/Tl’, on 
F.raTA, cr. 


beln^ the distance of (he Sun from a supeiior Planet ; or the distance of an Inferior Planet from 
the Sun. — Manda ccndra^ the argument of anomaly. Vide p, 87* 8S and other places. 

CE'TL^, (”§&)) — The Moon’s descending Xode, Vide Grah(/^ also p. 77, ."lOS, 310. 

CRiTA YUG, — The same as Sat^ayvg; the golden age of the Hindus; Muijh 

consists of 1728000 Solar Sjd^rea] years : being the first of the four periods contained in a 
vug. Vide p. 7, 77. — N. B. Some Astronomers and CommeLtators. reverse the numerical crdi r 
of these and v.ould therefore call this the fourth. 


L 

LACSIIMP. } — The name of the goddess of wealth. — This word applies to a multitude of objects; 

too numerous to be repeated. In some parts of Northern India Litcsfiutl is a persordficaticn of 
the Lcni-solar year ; in (he same manner as Ditrga is that of the Solar one : but (his allegory is 
rijccttd by the Pundits of the Carnatic, who likeviisc deny ivhat some pretend^ that she lends 
occasionally her mime to the Moon, and even to Jupiter. 

LAGXA, — The Arc of the Equator uhicb passes the Meridian in the same time with each Sign of th« 

Ecliptic ; and as Lanca is supposed to lie under the Equator, its Lagna^ is called Madhya lagna, 
— Las^na bhuja^ means (ho Ascensional ditb rence. Vide p. 12^ 101, 102, lO-l, and Table XXXIf. 

LAIMBA, (002 ^) — The Co-latitude, or the Arc between the Pole and Zenith of a given place . — Lamhajya ; its 
Sine, or the Cosine of the Latitude. Vide p. 94, 

LAXCA^ (c) O — One of the four imaginary cities which are supposed to He under the Equator iit 90® distance 
from each other ; viz. 1<> Ya'oacbVi; 2'> Lanca; 3o Lomaca ; and SMkapuri. At page 
0 of the Text, Bornacoti was stated to be the 3d; but the Pundits have rejected that spelling. — 
Lanca is considered by all manner of Indian Astronomers, to He .under the first IMeridian; to 
which all computations should be referred ; though several (and particularly (he Tclugus ) refer 
to that of Rarntsicara. Towards the Xorth, and under the same Aleridiati as Lcnca^ the Sastra 
states that there are two other cities and a great mountain, viz. Avanii (supposed to be the same 
as Ujani^ or Oogein)^ Rohitaca, the mountain, and Sannihita sarulij which in former, or rather 
fabulous times, were the seats of Collegej andX)bscrvatorIcs. I’he Meiidian of Lanca lies in 
75’ 53' 15' (5h 3' 33^) East of Greenwich ; and 73® 33' (4^ 54' 12') East of Paris. ViJe p. 9, 
X. B. all the operations contained in (his woik which always refer to that Meridiaa. 

LATTA, (G y^) — element of astrology. AHde p. 76, 309, and Appendix JV. 

* LlBllA, — (Mandala Yogarda), — The side of a Spherical Triangle, with the argument of the Latitude 

of a Planet, and its Latitude for the other two. — N. B. The Tamil Astronomers resolve this Ti laugle 
as one of plane Trigonometry, and use it for finding the Csh'^shna, or quantify of the digits 
obscured in an Eclipse, — Lib Han gala ; digits referred to the same. Vide p. 342; 313, 
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LI L.VVATI'' GAN’ITA, — A general term for the science of the mathematics, of which It 

is said that the bfst known treatises are those of ji'r^a hhaita^ and BkcUccira ; which may be 
correct for this part of India, where few original books on the sciences are to be found. 

LIPTA AXD VILIPTA, — Measure of time (t ide Vicalci) equal to one minute and one second. 

LO CAS, — Fourteen Spheres, imagined to be allotted for the residence of different species of animated 

being?. The seven superior Locas are, I7 The Bhu.lbca^ or surface of the Earth. 2^ Bhuva, 
Sh'arga. 4^] Maha, 5^ Jana, G« 7V/pa;aud 7o Safya locas , — The inferior Locas are, 
Aiala, 2« Viiala, 3‘> Sutala. 4® Talatala, 5^ Mahalula, 6<J Rasatala; and Paidla 
iocus^ 


M 

MACARA, C^§ — The Hindu Solar Sign Ccipricornus Vf. Videp, 5, and Table III, 

MADHTA, Oil MADHYA A, — Signifies mean, in contradistinction to Sphula, for true 

or apparent Madhyama graha, or gfdi^ mean place or motion of a Planet ; vide p, 1, 83, 86. 

Madhya ch'hayd^ the midday shadow of the Gnomon on any day of the year, excepting those 
of the Equinoxes. Vide p. 07. 

MA'GII, OR MA'GHA', — Magh^ the 10th Hindu Solar month, when the Sun Is In the Sign Macara 

Vf. answering to the Tamil month Tye ; videp, 3 and Table III. — Maghd^ the 10th Lunar 
mansion. Vide p. 74. 

MAHA', OR MAITE', Great . — Maha yugy a great period of conjunction or opposition , — Mahc 

Indra ; the great Indra^ &c. 

MAHA'BHA'RATA, An historical poem of great celebrity; in the first book of which \n 

given an account of the war between the S^tiras^ and As'uras^ in which the gods intervened. 
This poem is interesting to Astronomy, because it records the first Eclipse of the Sun mentioned 
in any of the Sasiras, Modern European commentators suppose that it was written in the year 
7S6 of the Christian .£ra, and that the date of the Eclipse which it records is tlie 25th October 
in the year 945 before Christ, and therefore anterior to that transmitted to us from the Chaldeans j 
which was observed on the 19th March A. A. Christum 720. 

MAHA YUG, (^'^■^dSoOX) — A grand period of general conjunction, containing 4520000 Solar Sydereal years, 
and comprehending the four lesser yugs. Vide Caliy Dvoaparay Trcia and Saiya yugs ; also 
p. 7, 77. 

MALAYALA, )— The name given to the lands which extend from Mangalore to Cape Comorin^ 

following the Coast of Malabar, Vide p. 130, 298 ; of Chr. Tables, p. vi and Table I. 

AIALLI CA^RJANADU^ — (vTrongly spelt in the Text Mullu Carjanada ) — A Telugit 
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A*5tronotner, who is supposed to have flourished in the 4279th year of the Cali yu? (UCOSaca) 
who like Bala dttijaca referred his rom[jUtHtion8 to the Meridian of Rainisicarct. Vide p. 9. 

MA'XAj J?) — Generally a Measure In A'^tronomj a mode of reckoning the duration of tJ-ie year, 

whether as Chandra^ Savana^ Ndeshatra. Varaliaspati^a^ Brahmya^ Dayoya^ Pitriyrty 

or Prdjaputiya. — The piincipal mode of reckoning the year as no>v practised by the Hindus is, 
either Solar, or Luni-Solar. — The Solar is the time which the Sun takes to perform a corrplet© 
revolution round the heavens, beginning from a Star and returning to the same. The Solar Hindu 
year is therefore Sydereal ; but it is taken to be of various durations, according to the systems and 
nuthorlties which are followed. — The Luni-solar year in most general use, cr the common Lhandra 
mana^ consists of 12 or 13 Lunar months. It commences w ith the ne'o Moon at, or next before the 
time when the Sun enters the first Sign of the Solar Sydereal Ecliptic. Its months are called Miichya 
or primary. — The Barhuspitfya (^wrongly spelt in the Text Banii llmpulliah) Chandra mana^ is 
another sort of Luni-solar year, which begins at the wane of, or the full Moon next preceding 
the Sun’s entrance into the Sydereal Ecliptic. Its months are called Gauna^ or secondary ; 

vide p. 1, 57, 63, 77, and of Chr, Tables p. ix and Tables I and II The V rViaspati mana^ or 

Jupiter's year, is properly the time during which the Planet describes one Sign of its orbit. 
However, in the Peninsula of India, it is taken to be equal to the Solar year, and in present times 
serves only to give a specific name in a cycle of 60 years, to each Solar and Luni-solar year. 
Vide Third IMemoir, p. 107, and Chr. Table I : also Samvatsara, 

MANDA, — What Europeans call Anomaly. — Manda p'hula^ the Anomalistic equation of any" Planet, 

—A name of Satiini ; \ide p. 87, 89, for (lie Sun and Moon, Tables XXII, XXIV, and XXIII^ 
XXV; for the Plan«'fs, Ild part of Tables from XTA to X!^V. 

MAXD'ALA, (‘5oO^C) — A Circumference, a great Circle. — Nadi inand'ala (spelt Nari In the Text) — The 
E{}untor. — Crdnfi mand'ala^ the Ecliptic. Vide p. 5, 91, 342. 

iMAXDOCIIA, — "The Apses of a Planet’s orbit , — Tunga mandoclin^ the hlglier Ap'^Is, Vide p, 

11, 76, 83, 84, 154. 

MAXGAL'A, C&oK?^) — A name of the Planet Mars. — MangaPa vara; Tuesday. Vide p. 6, and of th® 
Tables the XLlst. 

MAXMAT'IIA, The 20th year of the cycle of Jupiter. Vide Chr. Talile I. 

MAXUS, OR MEXU, (^^0) — Fourteen Patriarchs who are supposed to preside successively over the same 
number of Manxeantarns of which the Qalpu is composed, and whose anniversaries are noticed 
in the Kalcndar. Vide p. 311. 

MANWAXTARA, — A period of 308448000 Solar Sydereal years ; of which there are in a 

Calpa, with a ^andhyu^ or twilight, equal to the Satya yitg. Vide p. 77, 

MA'RCAXDA’, O^) — An Astronomer who has left several useful Tables^ of a modern date, Vid« 

Pr. p, ix. Text p. 87, Tables XXIV & XXV, 
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MARGALT, The 9di Tamil Solar month, answering to the Hindu Paush^'Uy ^hcn the Sun is in 

the Sl^n Dlianus f\ Vide p. 5, and Table HI. 

MARGASI RAS, X F“ '$s.F~o)— T he 8th Hindu Solar month, answering to the Tamil Carliga ; when the 

Sun is in the Siirn Vrischka rjf This month is also sometimes called Jgrahayan^ a name which 

was given to it when it was made to begin the Solar year. Vide p. 5, 2 45, and Table III. 

MA'SA, (wrongly S[)(It Masha in the Text)— A niontis, whether Solar or Lunar, and consequently of 

various durations. — The first month of the Solar year is called in the Surj/ah Siddhanta^ Mtska 
7 nasa^ because the Sun is then in the Sign Mesha Tj answering (o the Hindu month VaisdcJia^ 
and Tamil (alw ay? spelt Qhaiiram in the Tixt). — It is also the first month of the com- 

mon Luni. solar year, called Chaitra (whether it opens with the new or full Moon), and therefore, 
rtfers to two sorts of Luni.solar years. — The Naeshatra Chandra rnasa is the time which the 
Aloon takes to move through a S^d^real revolution. — The common Lunar Kalendar month, Do. 
through a Sijnodkal revolution . — Deva masa^ SO Sydereal years . — Brahma ma^a^ SO of his days. - 
Vide Mdna; also p. 5, 1 1, 53, 69, 77, and Table IIL 

AIATSYA DE VA, (“60^^^ — One of the incarnations of Vishnu as a Fish. Vide p. 311. 

MASI, (55^:r^?C') — The llth Tamil Solar month; answering to the Hindu Phal^unUj when the Sun is in the 
Sign Cumbh a Vide p. 5, and Table HI. 

MF/RU, (-^o — Seems to mean strictly the Terrestrial Orb; or yolk of the mundane egg. 

ME'SHA, — l iie first Sign of the Solar Sydereal Zodiac, the Hindu Aries ^ vide p. 5, & Table IIL — 

JSlcsha Aj/and ; the Vernal Equinoctial point (vide A^artd). 

AHD'IIUNA, ( A: ^3.^ )-The 3d Sign of the Hindu Ecliptic II, the Hindu Gemini. Vide p. 5, and Tabic IIL 

MHIfRA, (^ §5^ Jf)— An epithet of the Sun. 

MENA, — Tile 12th Sign of the Ecliptic K, the Hindu Pisces. Vide p. 5, A Table IIL 

JM RIG ASTRAS, oa WRlGASTRSIf A, *S5^ ) — The 5th Lunar mansion. Vide p. 7d. 

AIUC'IIYA, ( ^03#^.^) — A name given to the Lunar months of the common Chandra mana- meaning primar^t^ 
Vide.p. 148. 

MU' LA, (^J^e)) — The 19th Lunar mansion. Vide p. 7 I. 

AlUN^I, (5 joI?) — S upernatural B.dngs to whom Suryah (the Sun) revealed the science of Astronomy. 

MUllTA, ( literally, the twinkling of an eye, — figuratively, a mode of reckoning small portions- 

of time.-^The Flacshatra days (all of which are supposed to be equal throughout the yeai) 
contains 60 dandas -f- 60 vkulds -f- 6 prdndcdids -f- 10 castdcdlds^ or respirations. Th« 

latter answeriug, therefore, to a s<*cond of Hindu time 60 aliptdas ~ 3600 nimeshas^ Ac. 

N. B. The sexagesimal order is interrupted after iho vicdlds^ which are only subdivided into 6 
prdndcdids for the purpose of procuring a numerical division of time equal to the number of minutes, 
df a degree contained in the circumference of a Circle, being 21600, Vid« p, 6, 92, 104. 
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N. 

Is A C"*' Vi ilA . ( )—'Pf operlj a Star : Hence the Sjdorcal year, rionth, or day, are called A 

a, masr^ or cUna . — But that term means also a Constellation, and still more 
p'tr:'cwia-ly,anyoneof the27 mansions of the Moon ; we shall especially consider the latter 
ataiticle Ji/cs/ia. A Lunar mansion contains an arc of 13’ 20' cf circumference of the 
Zodiac i^27X-^* 20'r=360), therefore a Solar Sign contains 9^ Nacsha>7as Aacs.) — 

Tlero are a fired and a moveable Lunar, as wdl as Sohr Zodiacs: therefore there are 
also/xcc/ and moveable Signs, and Nucskairas^ the motion of the latter Ining equal (o the 
prog-fssof the J^anansa (54’ per annum, Siiryah S iddhanf a'). This distinction occasions, 
the same ambiguity, when Indian authors speak of these Signs and Natshatra.<^. as Lhero is with 
ns when we say that Jnes has got into Taurus^\ But they present this jinta position of 
the fi^ed and moroable Signs, in a manner quite different from ours. They would say that ihe 
adiance of the Stars from West to East, being owing to the CrantLPafa^Gati {the Hindu prt?- 
ccssional variation), it is the moveable Sign Jries M'hljh has receded from the Constellation, or 
liAvd Si^n of the same name, with ^Odch it formerly coincided ; and consequently, that the 
Zodiacal Sign ^/’fejlias fallen back Into the fixed Sign Pisces^ which comes precisely to the same 
thing. But more scientiticallj, they would say that the Rishzs have got into some point of the 
moveable Atics ; (vide Rishis^ A^anansa^ Cranti^Pala^Gati .) — It needs hardly be added, that 
what is said here of (he Solar Signs applies equally to the l^acshalras , — For the extra ordinary 
I^acshat7'a^ see Abldjit ; vide p. 6* 73, 74, 170, 181, and Table XXXVIII . — Naeshatra Chiim 
era ; the Sphere of flie fixed Stars. 

f’AT>TMA^,D'ALA, — (vvritten in (he Text ’Narimandula ) — The Celestial Equator, Vide 

5, QL 

TnAVGAVA, — The lOlh and extraordinary Carana. Vide p, 75. 

NANDANA, (JS'oSSo^) — The 26th year of Jiipzter^s cycle. Vide Chr, Table I: 

L. AKA', — The eternal omnipotent Being. 

IS’AP.A'DIYA, — ^The name of an Astronomical work composed by Naradc* 

Is AllA'SLMIlA, — The 4th incarnation of Vishnu as a Lion. Vide p. 311. 

^ d' ?r^dl5o r3) — A name or incarnation of Vishnu* 

^ eS)— The arc of distance of any Planet from the Zenith. — Natans'^a or Nd(a hhaga^ Zenith distance* 

Vide p. p], 05, 

>:AVA?.ir,. (J5'£ ?A:)_Tlie 9th Lunar day of the Vaesha. Vide p. 70. 

IS'AZIlIj on A'A SIIICAY, /Ba^seta ) — Tamil term meaning an Indian hour of time. Vide p. 71. 

KELA, (ISe;) — In a month. 

I^^RMADA, OR Narmada, — a great River called in ourMaps the Nerbudda^ which from time 

iiamemoiiai has marked the boundary between Hindustan and the Deckan. It takes its source 
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near the Vindha mountain In the Proylnce of Malvra and flows into the Sea near Surat. This 
rirer is the same as that which Ptolemy calls Namadas, The Indian name is a compound San« 
scrit word, which signifles the river of delight ; from Nerma, pleasure, and she who bestows* 
Independently of the use made of this river in Geography, it serves also to separate two sects 
of Astronomers, who divide time on different principles. Thus whereas the Fr^haspati or 
Jupiter’s year of the cycle of sixty, is reckoned at Oogein and Benares^ and down to the 
Nerbudda, to be equal to the time during which that Planet describes one Sign of its orbit, ia 
all the Deckan,.dowD to Cape Comoriu, it is taken to be equal to a Solar year* And whilst ail 
the Northern Astronomers reckon the latter to be of 365^ Gh 12' 34'', agreeably to the doctrines 
of the Suryah Siddhanta, those who reside South of the Nerbudda make it only 6h 3CP j 
from ihiS'Class, however, we must except that subdivision called the SziiandiJ, or inhabitants of 
the Southernmost part of the Peninsula, whose year diflers only one second of time in minus^ 
from that of the Northern Astronomers. Vide Pr. p. ix ; Text, p. 7 ; the IIIJ Memoir from 
p. 199 to 2 1C, and Chr. Table I. 

NIJA, — Proper, self. — Nija Asxcina^ the proper month of Asicina^ in contradistinction of Athica Aixsinay 

the intercalated Lunar month. Vide p. 69, 72, 146, 342, 

NIMESIIA, — The l-3600th of an Alipala (vide AUpala)^ or the time for the twinkling of an eye. 

Vide p. 6. 

NIRACSHA, The Terrestrial EqusLtor.^Niracsha desa^ the Equatorial parts of the Eartb.-^JWr«c« 

shapura^ the four fabulous cities supposed io lie under the Equator, of which Lanca is one* 
(Vide Lanca 


O 

For Opad^^ thus wrongly written ir the Text, see Uphddi. 

P 

PACSHA, (^cSS ) — Half the Lunar month. — Sucla or Sudha pacsJia^ the time from the new to the full Moon. 

Crishmt or Bahitla pacska^ that from the fell to the new Moon Each Paesha^ whatever be the 

real duration of the Lunar month, contains 15 Tzthis^ or Lunar days, each being called numeru 
cally, so that there are two I'Uhis of the same name in the Lunar month. Vide p. 68, 69 314 
31 S. 

PA' DA', (55-^e5>-The fourth part — The Quadrant of a Circle — The Pudas of the Aj/andns^a; the four 
Quadrants of the Epicycle, or parts of the Arc described by the Istpoint of the Tropical Zodiac 
in consequence of the precessional variation. Vide p. 84, 217, 248, 308, 313, and Tables XXX V* 
and XXXVf, p. 46 and 47 of the Tables. 

PA DACIIA'RUM, or CHA'IIUM, ^25" O) — (sometimes wrongly spelt in the Text Jsharutn) — A term 
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vjejJ In K:;ifcru]ar anti Kplicineridcs for sl^nifung thi' position of the Planeti oa a particular 
ihiy ; Lcing oue of tho fire articles of the Punch an^^a. Vide p. 73, 75, 308, 

FAD’yAMT, Lunar pacslia, or demi.month. Vide p, 70, 

]^\LA, («0C.') minute cf time, Hindu account. 

FALALIIA; 'Tlie mludaj Shadow of sl Gnomon, ^hen the Sun is in the Equinoctial points. Vide p. 0, 

PI, and Table XXXIV, p. 45 of the Tables, 

PANCIIA DIIUTA, ( So 0 The five elements of Nature, including E//zer, 

PAXCHA'NGA, (ic**t5^0K) — A Ivaiendar so called from the fire principal articles contained in the Epheme- 
rides, 

PARA, (oob ") — ^ second of time, Hindu account, or 24” European time, 

PARA'BIIAVA, ajTT®^ S6)^The 40th year of the cycle of Jupiter. Vide Chr. Table 1. 

PARA BRAHMA .85j <t^)— A name, or epithet of the Supreme Being. 

TAR A AI A' P A M A , .S' S' — 5^^) The inclination of a Planet’s orbit to (he Ec\\pUc,~Param(/pama 

cramajijciy the Sign of its greatest Declination.— N. B. When this term is applied to the Sun, 
because according to Hindu theories the obliquity of the Ecliptic is always 24®, it means the 
Sine of the Sun’s greatest declination. 

PARA'S’ARA, J5^) — An Astronomer who wrote when the Equinoctial points were In 23" 20' of the Sign 

3/e^/i ft. —Modern commentators pretend that the Pardsa'ra Siddhdnta is a spurious treatise, 
yinitctnhy Ary a hhaita^ so late as the beginning of the XIVth century; and conscqueutly 
cannot hare been written by Paras’* ura^ who flourished about the }ear 575 before Christ. 

PARAS’URA'MA, — One of the Avataras or incarnations of I'hhnu^ in the form of a Brahmin.— 

Modern commentators fix Ills epoch in the year 117C before Christ. He is said to have been a great 
enceurager of Astronomy, — Also an iEra which Is still followed in Malayald (that part of the 
Coast of Malabar which extends from Mangalore to Cape Comcrln) — This ^ra is reckoned in 
cycles of 1000 years; each of which begins on the Sun’s entrance in the Sign Canya nf (Indian 

A’^ir^o). There were, therefore, on the l4th September 1800, two cycles, and 97G years of that 

yEra expired. Vide p. 298, 302, and of Chr, Tables p. vi, >il, k Table L 

PARATASI, OH PURATASI, (Lyfl'i^t-/ 7 S)-~The 6th Solar month, Tamil denomination, answering to tho 
Hindu Aszeina^ when the Sun is In the Sign Canya rgj. Vide p. 5, and Tabje III. 

PARIDHAAH, or PARIDHATI, (SoS'gP?^) — year of the cycle of Jupiter. ATde Chr. Table I. 

PARIDHIj (So 6 ^ ) — Properly means the circumference of a Circle ; but it is more generally used in the sense of an 
Epicycle. Thus Paridhi an'sds, or bhagas^ mean degrees counted on an Epicycle, always in a 
given ratio, to those of the Deferent— The Manda paridhiy is used for computing the 
first inequaUty or Anomalistic equation of a Planet. It is variable, being called Yugma 
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paridhi iu the Apsides, and Voja puridhi at CO* therefrom.- — The degrees of these dirers 
dimension! of the Epicycle rary therefore relatirely to those of the Deferent, as the Planers 
Anomaly is between the points above mentioned, decreasing inversely as the Sines of the mean 
Anomaly, At the distance of 3 Signs from either the Apogee or Ferigee^ the radius of the 
Epicycle becomes equal either to the eccentricity ; or to the Sine of the elongation^ if it refers to 
an inferior Planet, — This assumed difference in the magnitude of the Epicycle, (and consequently 
Bf its degrees relatively to those of the Deferent) is what the Hindus call Paridhi an'sd, between 
Fishama, and Swnu (odd or even) ; for a right application of which we are to remember th^t 
from the 1st to the 3d Sign of Anomaly, a Planet is in Fishama ; from the 3d to the eth, it is in 
Sama; from the 6th to the Sth, it is again in Fishama-, and lastly, from the 9th to the 12th, it is 
in Sama. — The St^hra paridhi is used for computing the second inequality, answering to the 
annual Parallax of the superior Planets, and elongatUm of the inferior ones. This Epicycle is 
also variable, being called Yugmanlara paridhi in the Sizigies, and Fojantara paridhi at 90* 
therefrom — Szaa, Seva, or Siva.desa.paridhi, a Circle of Longitude iu any given Latitude. Vide 
p. 91, 95, and Table XXXIV. 

PARIGHA, (^5^)— The logo Star of the 19th Lunar mansion. Uncertain; hut supposed to he 34 or 35 
Scot pit. Vide p. 74, 

* P.VRIJA'TA', (jtr“Q;S~''eS)— The Tree of Plenty — In some parts it is taken to he an emblem of the year; 
but (his is unknown to the Pundits of the Carnatic, 

PA'RTIIIVA, — The 19th year of Jupiter's cycle. Vide Chr. Table I. 

PASCIIA, OR PASCIIAMA, — The West point of the compass, 

PA'TA, — The Node of a Planet’s orbit. Vide Ayanansa and Dkruva^ also p. S5. 

PATACA, — An Astronomical Table. 

PATaANA, — Latitude, when referred to the Planets, 

PATRA, (6 ^ Literally, a Leaf; but used in several parts of India for Panehanga^ a Kalendar ; because 
these are usually published on Palmyra leaves. Vide Pr. p. vH, xil, and Text p. 312. 
PAU'LASTYA SIDDIIA'NTA— four authentic Sustras^ which treat 

of Astronomy. 

PAUSIIYA, — The 9th Solar Hindu month, when the Sun is in the Sign Dhanus Jt , answering to the 

Tamil Margali; vide p. 5 and Table III — Paushya Is also the 10th month of the Lunusolar 
year, so advanced by one in the order, on account of Chaitra^ beginning that sort of year. Vide 
p. G9. 

PAVARNAMI, OR PURNIMA, SAD)— The 15th Lunar day of the Paesha. Vide p. 70. 

P’lIALA, Equation.^When applied specially to the Sun or Planets, it means their Anomalistic equa- 

iXou.—P'halu try desentara^ U a compound equation used by the Tamil Kilendar makers for 
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computing, by means of certain Tables, and a short operation, the Area bahitphulu^ and the effects 
of difference of Longitude in Solar and Lunar computations. Vide p, 38, 230, 3oS, and Tables 
XXn to XXVI for the Sun and IMoon, and from XLI to XLV, part 2, for the Planets. 
PHALGUXA, AND PHALGUNI, — Phal^una the 11th Hindu Solar month, when the Sun is in the 

Sign Cumbh'u ^ ; answering to the Tamil Maussi ; vide p. 5, and Table III, — According to 
the Luni-solar Kalendar Phalguna is the 12th month of the year, because it begins with Chaiira; 
Tide p. 69. — Pwrra Phalguni the 1 1th, and t/Z/ora Piialguni the 12th Lunar mitiisions. Vide p. 74, 
PIXDA' OCS) — The l-24th part of the Quadrant of a Circle ; equal to 3® 45', the constant ratio of the Hindu 

Trigonometrical Tables, Vide p. 87 and Table XXX, 

FIXGALA, (?5 0K^) — The 51st year of the cycle of Jupiter^ Vide Chr. Table 1. 

PlTRI, (§j — Certain Genii or Spirits, supposed to reside In a sphere or region, some say above the Moon ; 

others residing in it. The P'ltris are also taken to be the spirits of deceased ancestors . — PVrya 

dina ; a day of the Piin's equal to a lunation. 

PLAVA, — The 35th year of the cycle of Jupiter, Vide Chr. Table I. 

> 

PLAVAXGA, CSo?5oK) — The 41st of the same. 

tv-'l 

rUXGONI, The 12th Tamil Solar month, answering to the IHudu Chilra^ when the Sun Is in the 

Sign Mina K* Vide p. 5, and Table III. 

PRABHAVA, — The 1st year of the cycle of Jupiter, Vide Chr. Table 1. 

PRAC CllACRA ( ^ ^ Epicycle on which ancient Astronomers corrected the precessioeal 

variation. Vide Cranti-Paia.Gati^ and p. 84 of the Text. 

PRzV JA'PATI, (^^£5 — A name of Brahma , — An epithet common to 10 divine personages who were 

first created by Brahma — Pra'j(^patz^ the 5th year of the cycle of Jupiter; vide Chr. Table I 

Prtija'pafj/ama'nay a certain mode of reckoning the year; also, a Manzeaniara, 

PRzVL’AA A, OR JALA-PRALAYA, A name for the universal deluge. 

PRAMADI OR PRAMADICHA, ( Th# 47th year of the cycle of Jupiter, Vide Chr. Table I. 

PRAM AX'A’, (^^5sr^ rs) — Refers to diurnal revolutions , — Aha pramdn^a; the Sun’s revolutions from the 
horizon to the same again . — Dina pram a* the time ef any Planet from rising to setting,-^ 

Ratri prama'nd*j the same from setting to rising. 

PRAMODA, ( "3j^ 5S) — The 4th year of the cycle of Jupiter, Vide Clir, Table I. 

PRAMAT nr, (^cSt*^B) — ^T he 13th of the same. 

PRA'^A’CA LA, 5^) — The 1.6th part of a vicala. See Miiria, and p. 5, 77, 104. 

PRA71IAMA, ((^$^)_The first — Frathama tilhi, the first Tithi or Lunar day in the month; that which 

always follows the day of last conjunction ; vide p. 70, 79, 103, 112, 137, 172, 229 Praffiama 

chara, Ascensional difference of the 1st Sign of the Hindu Tropical Zodiac; ride p. 103 The 

same for the Sun’s declination and Amplitude ; ride p. 102, 103.— Frathama jiva, the Sine of the 
first Pwt/iT. Vide p. 39 of the Tables. 
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PRrXI, (.aj.9)— The Vo^aof the Lunar mansion, supposed 35 Jricf/s. Vide p. 74, 

PUNARVASU, Lunar mansion. Vide p. 74. 

PANXHAMI, The 5ih Lunar daj of the month. Vide p. 70. 

* PUHANA^S, Books held in high Teaeration by (he Hindus, treating of Theology, Literature and 

Astronomy, and other matters, of which there are 18 principal ones : they take these produc- 
tions, as usual, to be of the highest antiquity ; but modern European commentators hare been 
Tcry active and industrious in their endeavours to bring down the epochs of their respective 
compositions nearer to our times. Many of the Puranasare now believed to be very recent, and 
one of them in particular is conjectured not to be above 100 years old . 

PU'RXIMA', (^r? — Opposition (sometimes written Puurnh/idJ — Furniuia iiihi^ the Jay of oppo- 

sition or full Moon. Vide p. G7, 70, 313, 520, 350. 

PURVA, — When referred to one of the Lunar mansions means the Fihst, and in the same manner 

as VUara^ means the Second, Vide p. 74. 

PURU, — The East point of the compass. 

PUSHYA, — The 8th Lunar mansion, vide p. 74, where the word b sometimes wrongly spelt PusldiU 


R. 

RAX'SIIASA, — The 49th year of Jupiter’s cycle. Vide Chr. Table I, 

RACTACSHA, — The 5Sth of the same. 

RAGINrS, — Spirits, or demi-goddesses personifying the notes of mu« ic. 

RA^IIfJ, — The Moon’s ascending Node In a physical sense tlu^ liuulu? consider it as” one of (he 

obscure Planets, which occasion Eclipses: but according to rnytliologv, is the head of a 

monster, of which QUu (the descending Node, spelt Kctii in the dext) is the trunk, — It is 
supposed by some commentators to be the Typhosus of Hesiod. Vide the war of the Suras and 
Asuras in the Mahabhurata), also p. 77, 308, 310, 3 10. 

RA^MA^, (TT^SSo) — The principal of the Avata^ras^ or descents of Vishnu ; a great conqueror, and the Prince 
whose reign forms the most important epoch of Indian hislory, — Sir William Jones places the 
subjugation of India by llcf m a* about the year ISIO before Christ, Mr. Bentlev, after a much 
more accurate research, fixes his birth on the Cth April of tlie year OGl before Christ. In his 
time and that of his father Bas'^aratha^ Asttonomy was much cultivated ; and it is supposed (not 
without much probability) that the first Astronomical Tables for computing the places of the 
Planets were constructed on the observations made in Ra'niu^’s time. There xvas an Eclipse of 
the Sun on the 2d of Jul) of the year 940 before Christ, which, according to Mr. Bentley, may 
be referred to with certainty, as an epoch of Rama's reign, 

RA'MA'YANA, (ir®c5j^d5cr5)— (of Valmki) — Aa historical poem, being, one of the principal ones (jtz. 
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the Rimu^ana^ (he Bhuga'cnta^ and the Mahr/blu/rata) ^vhich have been transmitted to pos. 
terUy. It gives an account of the epochs of the sway, and dynasties of Piinces ; of the wars and 
battles (true or fictitious) which ha^s been fought during their time, and of the heroes who have 
shed a lustre over their reigns ; of the rcvolutions-which^the country has undergone .; aiid of the 
origin and proijreFs of the sciences in the infancy of time. — Modern European commentators fix 
the epocli In which the Ha' mu! yana was Avritten in *A, D. 2{>5 ; professing howevor, th( ir belief 
that the events which it records are oEmuch higher antiquity.— the Ra Vahnici is 

repeatedly mentioned as tho name of Its author. 

It A 'M rS W A 11 A , OR R A M A-IS^V A liA , ( ) — ( w ri 1 1 en In th e Te x t R a;;? ^ r , a nd Ri:m . Ish w- 
ra ) — Is a small island, situated between Ceylon and the Continent of India, at the entrance of 
Palk’b passage in the Streights of Alanaar ; where tliere stands a very ancient Pagoda, and for- 
nif ily an Observatory. — -It was found by Colonel Lambton’s survey (o lie in 70* ^2' (r>b 17' 
28"' Longitude of Greenwich ; in 77* P 50'' (jh 8' 7'^ 30"^) East of Paris, and consequently 
in 3* 2S' 50" '^14' 55" 20'') East of L,anca : its Latitude being 0* 7'' N. — Many Telugu, and 

Tamil Astronomers, as Bdlcjdif^acalUj Mallicdrjan(id*u refer tjieir computations to the 
Meridian of RamUxeara, Vide p. 9, and Tables XXXIII and XXXIV. 

RASA GIRICA, CS ^ ^ 8 s ) — (written in the Text Raza Ghetieu ') — An element of the V.ad'yam process^ 
containing 1^,^72 dav s. Vide p. 122, 132, 133, .^35, 

ILVbT, ( i) * ?) —A Sign of the Zodiac, containing 30 degrees. — Modern European commentators state that the 
Stars were only formed into Constellations during, or at the epoch of the war of the Sura's and 
Jsdrasy which, according to them, refers to the middle of the. Vlllth century before Christ.— A 
RasU IS equal to 2^ Naeshatras or Lunar mansions. — The Hindu Signs are called by specific 
names when reckoned on the Sydereal Zodiac ; but when counted on the Tropical^ or moveable 
Sphere, they are cailtd numerically. The figurative description of the Hindu Signs with the cor* 
responding Lunar mansions, are oa follows : 

1, Aswini, Ram T ; 2, Critica, Bull g ; 3, Mrlgasirsha, Pair n ; 4, Pushya, Crab 35 ; 5, 
Aslesh^, Lion ; 6, Uttara Phalguui, Woman rrij ; 7, Swafi, Balance ; 8, Anur^dha, 
Scorpion ; 9, ^lula, Bow f ; 10, Uttara Ashadha, Sea Monster Vf; 11, Dhanishtha, Ewer ; 
12, Purva Chadrapada, Fish K - — RasU Chacray the Zodiac. Vide p. 5. 

RA'TRI, (TT® ^')--.The night. — Ra'lri ardka; half the artificial night. Vide p. 92, H)6 . — Tjjajya Rairt\ 
(^ide Tyajija Devi), 

KAVr, (><5;,)— A name of the Sun.-_ R«3£ Sunday; Vide p. 6, and Tables XX, XXIF, XXI V, XXVII, 
XX\III and XLVII — Ravi mandochuy Sun’s Apogee, p, S3 ; Ravi madhya grahuy mean 
place in the Sydcte^l Ecliptic, p. 83; Ravi panchangay the Solar Calendar, p, 63, 307, 313; 
Raviphaldy AnomaUstic Equation, p. 12S ; Sayanuy Longitude, p, 101. 

RAUCIIYA, One of the 14 Patriarchs who are €upposed to preside successively over the 14 Man^ 

xcantarasoi the CaJpa. and whose anniversaries are noticed in the Kalcndar. Vide p, 311, 
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RAUDRA, (3^^ )— The 51th year of the cycle of Jt/pHer. Vide Chr. Table 1. 

RAYAVATA, (1^ — One of the 11 Patriarchs ’who are supposed to preside over the 14 J]c:n:::anfaras of 

the and Tvhose anniversaiies are noticed in the Kalondar, V^idc p, 31 U 

UEC'IIA, (“§4J)_AIerid ian. — Used in th <2 sjjme sense as Europeans do \>hcu referred to the Longitude. Vide 
p. 9, and 'Uable XXXI tf. 

RF/V^VTI, ( The 27th Lunar raansion. Vide p. 19, 74. 

mCSIIA, — Propei’l y a Bear. — In Astronomy the general term for a confitellatlon, (vide Xacshafra\- - 

Maha-Rksha rmy therciorc be understood either as the constellation of the Uenr ; or ::s 
great constellation. Whether the former denomination (which is the same as the name giTcn \ j 
Europeans to the astcrisni called the Great Bear) be merily accidental ; or whether by A.U 
ierm, both Europeans and Ilindus, mean the same object, is a question which is not to be rescdvocl 
in this place. In Tclingana it is afllrmcd that it does: in tlic Carnaiic it is dtnied ; wc ]:Z\o 
therefore only to observe that as the Great Bear is the most prominent constellation ci 
Northern hemisphere, it may very well (and wilhoutany reference to the animal of which It beers 
the name) bejconcluded that Malta Riesha means the same object both in Eu^ropean and hi ladlaa 
Astronomy, Vide p. 85, 2 45. 

RINA, — The Indian Sign of negation, or subtraction, wMch answers to the European minus. 

RJSill C?03C> rkX) — important term in Hindu Astronomy, which, in its scientific sense, means a line, or great 

circle, passing through the Poles of the Ecliptic, and the beginning of the first Solar S/dereal Sign, 
and first fixed Lunar mansion, of the respective Zodiacs ; and which said circle is supposed to cut 
some of the Stars in.the Great Bear, which mostcomn^entatois take to be DJiube.^oT ^ Ursce Majoris^ 
and ^ Pisclum^ although in reality no such circle could be made to intersect exactly these three points. 
This line, or circle, being thus invariably fixed, and the four (fixed and moveable) Zodiacs bciD|r 
conceived to coincide at a particular Epoch, the variation of the moveable ones may easily be 
reckoned by its means, as if it were an index. Thus suppose that the line of the Rishis should have 
Intersected the beginning of the fixed Lunar mansion Magha^ as was supposed to be the case in the 
1910th year of the Cali yug (1192 before Christ), and that at the beginning ©f the said year the 
line of the Rhkis ws.s found fey observation to intersect the middle of the moveable mansion 
3[agha^ then it would be said truly that the Rishis had got into 6"* 40' (-IJllo) of the moveable 
Magha, and these 6" 40' would mark the absolute precessional variation which had accumulated 
at that epoch since the time that the fixed and moveable Maghas coincided; (vldo Ji/ana 
Ayanansa, Vranti.Putu.Gali).--l\ie above explanation of the term Rhhi is clearly justified 
by all the Hindu treatises of any weight which have hitherto fallen into the hands of Europeans; 
and here it may not be out of the purpose to observe, that when Hipparchus (later than the 135th 
year before Christ) on comparing his observations of Spicce Virginis (the Ilarshana of Uw 
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IcidianO with those that Tmocharis had made at Alexandria about a century before, and 
perceived by the result?, that the Stars appeared to have advanced (though slowly) from West to 
Eusf, relatively to the Equinoctial points, he was far from imagining that Indian Astronomers 
(perhaps several centuries before his time, and in all probability by observations of the same 
Star) had already noticed the same variation, on which in aficr ages Sir Isaac Newton resolved 
and established the great problem of the Equinoctial precession. — The celebrated Indian Astro- 
nomer A' r^ahhcitlay probably puzzled liow' to account for the change of the position of the line 
cf the Rishis which, he admitt<*d, had intersected the middle of tlie moveable Lunar mansion 
^Jagha in the year cf the Cali 1910, and which he pretended to cut (when he wrote) the 
beginning of AszAni^ imagined a. curious system on the seven Stars of the Great Bear, to which 
lie supposed a proper motion to the Eastward, at the rate of 13* 20' (a Lunar mansion) in 100 
years : which amounted to 159999 revolutions in a Colpa^ and which squared his account. But 
this absurd dertrine has long since been abandoned by all manner of Indian Astronomers; many 
of wliom. now in existence, have never heard of it. — The term RhJit is also applied (in a sr^use 
totally diw' rent) to the f'an'ap? astiui Brahmins, cr inhabitants of the desart. Of these the most 
ancient and celebrated were the seven great Rishis or penitents, who had n fired in the territory 
'washed by the Indus ; and it was to them, it is supposed, that AIc ^Lander the great applied for 
instruction after invading their country. Vide p. So, 2d5. 

niTU, season, cf wlilch there are six of two montijs each in the Solar year, (vide Fasatita^ Grisha, 

via. V nr slid ^ Sanidoy lie mania and Sisira.) Vide p. 4^ 

KOTIINL, (<T^ ^Thc dd: Lunar mansion. Vide p. 74. 

IvOnriAGA, (^ ^ S S ) — A mountain or place lying under the Meridian of Lanca, 

ROMACA, (Sr^^g') — One of the four imaginary cities lying under the Equator, Vide Lanca, 

RUDIRO'DG Allf, — The 67th }'ear of Jupiter's cycle. Vide Chr. Table I. 

RUDRA SAVARi\r,-^rO — (The same explanation as for Raiichya'). A^idc p. 3lL 

RUG, RUC, OR RIG VEDA, — The first of the inspired Veda*, ii/^, signifying the 

science of diwniiticn, of width it principally treats. It also teaches Astronomy, AstroIoc:y, 
Natural riillosc! Iiy, and gives a particular account of the formation of matter, and the creation 
of the w'nrld. 

RU'r_V, ()5 j~^oC) — A n entire number. 

S 

SA’CA, — An epithet given to a Prince to whose name posterity refers an iEra, (Vide Salivahana)^ 

SA'CHA, ( '0^4^) — Department ; branch of knowledge. 

SADHATIANA, ( — The 44th year of Jupiter's cycle. Vide Chr. Table I. 

SA'DUYA, ( — The } c/ga Star of the 22d Lunar mansion, a Apiilcc^ Vide p, 74. 
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S’A'LIVA'HAXA, — The name of a Prince who is said to have reined In a country called 

Ma^adha* — He instituted , or was the cause of the Institution of an /Era, which bears his namo^ 
the beginning of which is referred to the epoch of his birth. This eicntis supposed to have 
t5iken place when 3179 years of the CalLyug had expired, which makes it fall 78 years after the 
beginning of the Christian /Era. — The Saca year is the same as, and begins with, the common 
Solar year. Vide p. 18, ‘>03, 222, 228,293, 295, 302, 303, and of Chr. Table p. vi, Table i. 

S’A'LMALA,— ( An island lying East of Lanca^ supposed to be Ceylon, 

SAMA AND VISIlA?tIA, ( S — Literally e':en and odd (vide Paridhi^ and Paridhi ansa), — Sania 

m and' ala chlidya^ the Shadow of a Gnomon when the Sun is East or West of it. Vide p. 97. 

SAMA'GAMA, ( — The occultalion of a Star. 

SAMAilGA, — A term used in the Kaleudar to denote a middle state of abundance; neither 

favourable nor unfavouiable to the productions of the Earth, Vide p. 312, 313, 

SAMVATSAIIA, (ci0cS^?f) — A year: chielly applied to the Luiii-solar y car. Vide Maria; also p. 71, 77, 
153. 

SA'MA VL^DA, — The 3d of the inspired Vedas, This book treats of all reli gious and moral 

duties: It also contains many hymns in praise of the Supreme Being, as well as verse in honor 
of the gods. 

SAXCRAN'iT, (^o — ^The day on which the Sun enters a new Sign of the Ecliptic. 

SA^NCLF, A Gnomon for Astronomical purposes. The Pillars which are erected in front of every 

Pagoda are real Gnomons. Vide p. 91, 92, and Table XXXiV. 

SANDHI, OR SANDIIYA, ^ 0 -^^)— The Twilight or Crepuscule. The Sandhy of Brahma consists 

of 1728000 Solar Sydereal years ; the same duration as the Crita, or SaUa.yug, which quanliiy 
Is used in its double capacity for constructing the Culpa. — Frutas sandhija, the morning twi. 

light Sdi/am sandhjja, the eTening do — N. B. The twilight of each is equal to l-Oth part 

of the same. Vide p. 78. 

SANCIIYA' GAX’ITA, ( — Algebra (vide Katapayadi), 

SAXGAMA, (^oXo5o) — Conjunction, (Vide Arctndii sangama,) 

SAXHITA, ( c6o — A ticatise on any branch of knowledge. 

SAXI, (^ o)) — A name of Saturn ; the most common of all ; vldo p. G, 1S9 Sanl^vnra^ Siturday, 

SAXIHITA SARAH, (<io TV° P ) — One of the ancient ciues which are stated in books on Hindu astro- 

nomy, to under the same meridian with Lanca and Ujani, Vide p. 9, 

S’ARADA, ( iy ^ V )— The 4th season, comprehending the months of Asisina and Cariica^, when the Sub 
is in the Signs Vani/a nj and Tula ^ ; answ ering to the Tamil months Farutasi and Jrpesi. Vide 
p. 4, 

SARVADIIA'UI, Tlie 22d year of Jupiter’s cycle. Vide Chr. Table I, 
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SARVAJIT, S ) — The £lst year of Jupiter’s cycle. — Vide Chr. Table L 

SARVARI, 6) — The 34th of the same, 

SA'STRA; — An inspired, or revealed book : this term is also applied to works of literature and science 

in j^entTRl, Those which treat particularly of astronomy, are distinguished by the additional 
name of Jybtihh, 

S'A'STRI,! ^ — A Pundit^ one skilled in the Sastras. — N. B. This word is alw'ays wrongly written 

Sastras in the Text. 

S’ATABIIISflA, — The 24th Lunar mansion. Vide p, 74, 

SAIAAYUG, (eCS^iOOX) — The same as the The golden age of the Hindus; the first period 

of the four contained in a Malia Its duration is of 1728000 Solar Sydereal years. Vide p, 7, 
77, 78. 

SA'VANA (BUU'MI), — Natural— which refers to the Earth (written Sdvan in the Text). Vide p, 79^ 

80, 81, and article Sdvana dina, 

SA'VARNI, — An epithet, or cognomen, annexed to the names of five of the Patriarchs who preside 

over the 14 JManxvantaras of the Qalpa. Vide p. 311. 

SAUnilA'GYA, (^^X2>_The Fo«a Star of the 4th Lunar mansion. Uncertain ; but may be 87 Tmri. 
Vide p. 74, 

SAUMYA, The 4th year of Jupiter's cycle. Vide Chr. Table I, 

SAUllA, (FJn>S')_S.vd. real. Vide p. 1, 5, 77, 202, and article Mana. 

YAA A, Ti.e Longitude of a Planet reckoned from the Vernal Equinoctial point, as is the 

practice of Europe an a\stronomors. This element depends on the Cranti.Pala-Gati^ and is 
calculated by me.Tnsof tlie jl^anansa, which latter element being added to the Planet's Spluifa 
grahci (its apparent place in the Hindu Sydereal Zodiac) gires its Sayana, or apparent Longitude, 
lor a fuller explanation of this term see the two articles above referred to, and p. 74, 91, 104, lot). 

8EPTAMI, (i^So)— This term when affixed to the name of one of the Signs of the Zodiac, indicates the 
day on which the Sun enters the same. Thus Macara septami means the day on which the Sun 
enters the Sign Mncara Vf : it is little known to the Pundits of the Carnatic. 

SL\ A, on SI\ A.DitSA PARII3III, 1 ^)— The circumference of a Circle of Longitude in any 

point on the Globeof the Laitii, removed from the Equator; or, as Europeans would say, which 
has Latitude. Iho degrees of these small circles of the Sphere are taken by the Hindus to be in 
the direct ratio of the cosines of the Latitudes: and resolved into^assignable quantities from the 
cimciisions of the Equatorial circle, which they take to contain 5059 yojanas ; vide p. 91, 05, 
i ab.e and article 1 oja?ia — Seva desa madkya paridhi ; the ciroumference of the 

str 1 Equator heoa desa iiydia, a term, (it seems obsolete) for the oblique ascension of a 
P.<.i t, (vide lausnd).—>i, B. Ibis element is important in the resolution of all Gnomonic 
ems ; and for fixing the Longitude of places. -Vide article S of the Second Memoir, p. 90. 
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SIIUSTf, — The 6th Lnnar day of the Pacsha. Vide p. 70. 

SIDDHA, CfeSS)— The Star of the 21st Luoar mansioo. Uncertala ; perhaps ^ Sagiiicirii* Vide p. 74, 

SIDDIII ^oR ASRIJ) (rcfe) — The Yoga Star of the 16th Lunar mansion ; perhaps 24 Libros, Vide p, 74. 

SIDDfIANTA'5 — literally signifying Demonstrated^ established truth ; also a conclusion. In Astro- 

nomy ; a treatise on that science. There is a numerous train of treatises of this kind, of whidi 
four only arc reputed to be of ditiae origin, viz, : The5'«raj/a/ 2« The Drahma; So The 

Faulast^u; 4o The Siddfaantas.^PiirG^d?"^ / ParaAtf, and his son; and others 

have left Siddhcintas and TicaSj which are now in repute. But doubts have arisen whether the 
Fardsdra Siddhanla which exists, be a legitimate or spurious production. Mr. Bentley decides 
for the latter and believes it to have been forged by A'r^a hhutta. 

'SlDDIIAPUllV, (rC>^o^5) — One of the imaginary cities which are supposed to lie under the Equator at 20* 
from each other. (Vide Lnnca), 

SIDHARTT, — The 53d year of Jitpiter^s cycle. Vide Chr. Table 1. 

SLCIIRA, — Answering to what European Astronomers call Parallax ; (vide CJhatartha^^p'hala^ and 

Firdhamanda p*hala), — Stgkra chaturthay the same as the last. 

^INHA, (a>0 0^)— The Hindu Solar Sign Leo 

SIS'lilA, — The 6th season of the ^ear, comprehending the Hindu Solar months Mdghn and Phalguntty 

w!ten the Sun is in the Signs Mucara Vf, and Cumb'ha answering to the Tamil months 
and Mat/ssi. 

SITTANDfJ, — A term used by Father Beschi to designate a certain sect of Astronomers who reside 

in the SouMiern parts of the Peninsula. It is unknown to the Madras Pundits. 

5IVA, — The third person of the Hindu triad, and the principal personification of time. The forms and 

names which this godhead assumes are without end, and therefore shall bo passed over. — Siva 
is also the Yoga Star of the 20th Luuar mansion and supposed to be the same as J Sa<iUtarii. 
Vide p. 74. 

S LO c^A, A verse . a memorial couplet; also a technicTiI 'rule. for computing certain astronomical 

problems, delivered in verse in the Siddhanla. 

€0 BHANA, I Star of the 5th Lunar maasion. Very uncertain; but may be 113, 116, 

or 117 Tuurij vide p. 74. — Sbbhana means also the 37th year of cjcle. Vide Chr. 

Table I. 

ODHT A, (5 — called SOBiIaCRITU in tne Carnatic, } — (wrongly written Sodh^itm in 

the Text)~A constant number to be sublracied in certain Compulations, <0 fit the rule to a 
particular epoch, being the negative of CshepUy which see. Vide p. 54, 65, 81, 119, 240. 

‘SOMA, — A name of the Moon — Soma vara. Monday. Vide p, 6. 

■ SPHUTA, (^c\ d.:) — (w rongly spelt in the Text Sputa]. — True, or apparent ; in contradistiiiclion ot Madhyamuy 
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or mr'on. — rr/r/, or Chandra gralia, or gati^ true or apparent place or motion ef the 
and Moon. In the Sydereal Zodiac. Vide the whole context of the second Memoir, 

SPIllCj roR SPROnU, ^ ^ } — (wrongly written in the Text Sprohii or Sprchoo ] — A Lunar intercalary day 
repeated during two successive Solar days in the Kalendrr. 

Sr.A VAX A 5 o5 c^) — The fourth month of the Hindu Sol^r year, when the Sun is in the Si^n Curcatcka 

answering to the Tamil Audi; vide p. 5, and Table III. — Also the 5th month of the Luni.colar 
year, owing to that sort of year beginning with Chaitru; vide p. CO. — i^rdvana^ the Lunar 
mansion. Vide p. 7 L 

Srj', ( ^)_The reiiiis Aphroditus cf the Indians^ born like the GrecIuTi Venus from the Sta, (Sec Laeshmi^ 
and Cri^hna), — SrLCriAina is tlie 9th, and SrLRama the 7th incarnations of as a 

ts^^eiria^ and a DzzmJ Brahmin, the annivorsarir-s of which are observed. V^idc p. 311, 

'Slir?uUC HA, — The 7tli year of Jupilcr^s ejele. Vide Chr. Table 1. 

SIlIVr\ ADI DIUGOXA, — (spelt Stropti(’i Digoiia in the Text.) — The number of natural 

daj s expired from the grand astronomical epoch when the Planetary motions are supposed to have 
first commenced, to any other epoch for which their places are to be computed. Vide p. 79, 80, 
SI, 82, 243. 

'STITTTYAtl^DIIA.r^: — The time from the beginning of an Eclipse to its middle, 

o * 

STHIRA, a general term for the 4 extraordinary Caranas. Vide Carana. and p. 75. 

cp 

STHUT^A, (Vide Marla.') 

SU’BIIA, (?b^) — The Yoga Star of the 23d Lunar mansion, ci Deljdiini. Vide p. 7L 

SUBIIACIllT, ^ ) — Vhe 3Gth year of Jupiler^s cyde. Vide Chr. Table J. 

SUBIIAX^U, (TGc — The 17th of the same. 

SUCARMA, (t50^^)^The Yoga Star of the 7th Lunar mansion, /5 Gemincrum, A^ide p. 74. 

S’UCLA, OR — The 1st or enlightened half of the Lunar month. — The 3d year of Jupiler^s 

cycle. Vide Chr. Table I, 

SUX’III, (cSnT^-S^)— T he Earth’s disc in computing Eclipses ^The fourth term of a proportion, which is to the 

JMoon’s equated motion, as the diameter of the Earth, is to her mean motion. This proportion 
serves in the computation of Lunar Eclipses, to adapt the £arth’s>shadow, to the Moon’s distance 
and apparent diameter. 

S LCRA, Oneov the names of the Planet Venus. — S^ucra^vara^ Friday S^ucraoT Suhra^ the Yoga 

Star of the 2Uh Lunar mansion, perhaps A Aqiiarii. Vide p. 74 and Table XLI V. 

-i.. UDDIIA COTI , CJbi o i,) One of the sides of a right angled Triangle ; the second bting sometimes called 
Muja^ and the hypothenuse Carna. Vide p. 91, 94. 
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S UDDiIA D^^^ Aj — (wrongly gpelt Soota dma In the Text) — The Jay on whicli a particular phee- 

nomcnoiiis to occur. Vide p. 8, 79, 81, 83, 243, 214, and Tables XLVIII and XLIX. 

SU'LA, — The Yoga Star of the 9th Lunar mansion. Uncertain : perhaps 49 or 50 (Jancri, Vide p. 74. 

SUMEllU, The Northern hemisphere — A fabulous region over the North Pole, where hidra is 

said to preside cj^cr th? Suras or Devatas, (Vide Cuntcrii). 

SU'NYA'llGA, ^ meaning ^caraVy; or a time unfavourable for agricultural undertakings, 

which occurnijce Is, from time to time, predicted in the Kalendar. Vide p. 312. 

SUPTA^ir, — The 7ih day of the Lunar Paesha, iHde p, 70. 

SLTIA, (rC}C?5^) — measure of time equal to the UGOth part of a para ^ which see. Vide also p, G. 

SUilABIII, — The mythological Coze that grants every boon in allusion to the Spring. 

SURA DEVY, GiS)) — The goddess of wine : sometimes used figuratively to signify the year. 

SlJllA'S, CfCTJ^S) — Benign spirits governed by /wdre/, harbouring about the North Pole, who with the Jsuras 
churned the octan, and extract(d the Arnr'ita or water of immortality, pending which a furious 
war broke out among thtm, in which Vishnu took a part, as well as Stirya and Chandra^ who 
were the occasion that Rahu's head Avas severed from its trunk by the irresistible operation of 
Vhhnids chacra; all which allegories figure an Eclipse of the Sun, which. occurred near the 
jVIoonN ascending Node. (Vide Devatas Asuras), 

SU’RYA, The name most generally given to the Sun (vide RaTi).—Sur^a savurnr, one of (he 14 

Patiiarclis wlio preside successively over the 11 Manziantaras of the Culpa. Vide p. 311. 

SU'IIYA SIDDIIA'NTA, The first (though not the oldest) of the authentic and inspired 

Sasfras, held in great veni ration by all manner of Hindu Astronomers, although (hey acknowledge 
that its elements, •without (he assistance and use of the tikas, or commenfarios, no longer furnish 
means for representing the true positions of the Planets. It is pretended that this book was 

revealed 1000 years before the beginning of the Tiefa pitg (A. 3027101. Ante Christum) 

European commentators, however, hare all agreed to reduce considerably this enormous antbiuTy 
though they still differ vastly in their opinions touching its true epoch ; some supposing it to have 
been written 2050 years before Christ (i. c. 93 years after (he Flood), others in the 12C8th year 
of the Christian /Era, Mr. Dentley, however, seems to have proved, after a lery profound 
research, that let the antiquity of the Siirj/u siddMiitu be viiat it may, it only came into 
general use in A. D. 538 — Vide the nhole of the second Memoir of the Kda Sunkalita and 
particularly p. 7, 17, 63, 69, ,90, 199, 200, 239, 24S, 325, 329, and Tables XVII, XlViII ■ 
and XLIX. 

SU'TRA, A rule, a precept, a computation. 

SW,VR0 C11ISHA. of Iho M Pa, riani, „h„ p„.ido o,„ It. U M.nacMa, of U, 

Calpa, noticed in the Kalendar, Vide p. 311. 
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SVr ATI, Lunar mansion. Vido p. 74. 

SWA^AAMBIIUVA^ iSjO "o ^£'— One of the Patriarchs as stated. ?\'U(\i Sz^arbeh. 


hd, Viilo p. 311. 


m 

1 

'rADYA. C'^Siv)— Yhc 3d Lunar day of the Paesha. Vide p. 70. 

TAhMASAj — One of the 14 Patriarchs (vide article A:cd/ dc/i/s/'rt)* 

TA^UL^ — The name of a hinguagfj and of an extent cf country -whert that idiom Is In general use 

(-pelt Tdniul in llio Text), and for whicli the Solar -Kalendar ( 7^vr^ Pan is computed* 

Several European enters, and particularly ?ilissionarioSj speak frdiuenl)} ia their books of the 
land of Tamil, as if it were delineated upon the Alap of India, like tlie territory of a particular 
state ; but I am peifectlv satisfied tiuit none of them enteriainrd any* distin('t idea of the country 
they AUTe speaking of. Tlie obscurity into which this designation is ia^oUtd. has induced me to 
make come researches of the probable position and extent of the land unacr consideration ; 
and uliuit follows is an abstiact of my inforniation.('‘ ) — The 7V/w//land is the same with Dravira^ 
and comprehends all the districts in vAhich that language is spoken, enclosing a portion of the 
Eastern parts of the Perdnsula.” — When Praviru was confined to the Ckola Pandj/a^ and 
Chcra principaliiies, its A orthern boundary was the PaLauv liver. When the Chola Piinces 
colonized Tondaniandala^ it was extended Westward to 7V .’pc//, in a line \a ith at 

which some pretend that the land of Dravtra was met by that of Tcllin^anci. Other autho- 
rities however, extend it to the Aorth, up to the river Chrii>hna \ and the latter supposition 
agrees best witli our modern notions of the Geography of the country .” But if we attempt 
to estimate lire extent of the land of Tamil by that through which the language of that name is 
•puken, we fall into the region of conjectures, some of which, however, may be grounded on 
Avhat folIoAvs : The Indian dialects which originated in Sanscrit, are said to be t*n;Aiz. 

1“ The sacred language used by the Priests and Bhudisfs in the Island of Ceylon. 2^ The 
Tamulic^ spoken in the Dcckan and some parts of the Alalabar Coast, 3^» The iMalabaVy 
extending from Cape Cofnari (Comorin) to Mount//// (DllJy), which separates Afabbar from 
Canara, 4^^ The used in the di^ti lets of //// and thence to 5^ The 3Iar all ak^ 

spoken by the various nations of that rcpubiic. G« The Tcltigit^ (Tellinga) used on the 
Coastof Orixa, and iii Golconda (the AT/am's territory', down to the river ChrisJma. 7<» The 
Bengalese^ spoken in the province of Bengal. The llindustanec^ which is principally used 
in the upper piovinces of the Cengil Presidency, but known throughout India, where it has 
Ik come an intermediate rn^aiu of coramunication brAween people speaking dilterent languages. 
9'] Ihe Gir^uratlc. introduced into Guziirat^ Baroacli^ Taita^ Ac. 10« The KepaliCj 

of which cigi.t dialects are spoken in Ncpald ^ — What is stated in the second article of this 
enumeration, a^jrees w(‘ll ennn-1, \\;th the former Geographical description. We may therefore 

1 hrs” pirticnlars cre uhlisingly cn’MminicaicJ la me by Dr. Usoa of Calcutta, and Cs^-ptaui D, Ivloiagouierie, Deputy 
Surveyor General iu led »a, 
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tiko (be land oj Tamil (when iluifc term happens to be nSeu in a genera! way) t?) mean that extent 
of coiuifry which begins on the Saethein I'auks of the river Chrishnay and dividing from thence 
the PcMiinsuIa into two nearly equal parts, descends ou the East, down to Cape Coinoiiii. 

TAMUS, The Earth’s shadow in an Eclipse. 

TATIANA, — The ISth year of J upi(€r'‘s cyc\Q, Vide Chr. Table 1. 

TATPAIIA, (? ('wrongly written Tarparj/ in the Text) — A space of time i the same a S P<ira, Vide p, 

71, 131, 132, 339. 

TA ATTALA, ('vritten Dhitalahi the Text) — The 4th regular Carann. Vide p. 75. 


TF/DI, £) — (Telngu and Tamil) — A date, according to Solar account^ in the Text ihekli)^ 

Vide p. 73, 77, ! 61, 313. 

TELL Gib (written in the Text TcUlnsjO — The land of Tellr.gana^ which is now partly subjfct to 

the British power, and partly to that of the is bounded to the North by the river God<u 

'^ery ; to llie E.ist, by tlie Sta ; to the South by the river Liti'hhua; and to the West by the 
river Mani/jcra^ winch runs into the Godavery at Siingum, 'I’he Tclagit language is prcralent 
througiiout that extent of land; therefore when Tclvgn or Tdliaga Astronomers are mentioned 
in the Text, those of the said countiies are to be understood y and the same of the Tcli/gu year 
and Kalendur, when so specifically named, although that yiajr be in fact the common Chandra 
mana, which is more or less prevalent in all parts of India. Vide Pr. p. vii, viii ; Text p. 01 , 
161, 204, 304, and article Tamil, 

T1 CAT {3'^ ) — A commentary. — Most of the siddhanias which have been vviittcn by modern Hindu authors, 
such as the A'rya^ Paras" ara^ and other treatises known by that dtbignaticn, as well as the tkds 
<)f Bhdscarct A^dutrya^ Vea'dha Mihira^ and others, may be considered as coEimenturies on tbtj 
four principal siddkitnias, 

TITHI, ^ ('Wrongly sjK-It Tidhi in the Text)— The l-30th part of the time which the Moon tabes to mqVe 

through a Synodical revolution, whatever be its true duration It is also considered a^) the time 

duiiug which the Aioon’s motion to or from the Sun amounts to 12 ” A mean tithi (of which 


there are 37 I very nearly in the Solar year) is equal to 59 s 3 v 38P of Hindu time (23h 37 ' 27^*2 
European time) ,* so that 64 mean tiihls are very nearly equal to 63 Solar days, and this ditf-r 
eiico of one (by, ia the said period of time, is the occasion of the Cshaya, or expunged tithis 
v.hick in the Kalendars are called Anurcaha or Spr^ic (wrongly spelt Sprohoo in the Text) and 
r.hich recur once in about 04 days.— When no tithi begins or ends in a Solar day, the preceding 
tithi is repeated in the Kalendar, and the same nume.>-a! answers to two Solar days • it is then 
called AUdov Athica.-\\h,n two tilhis end in the same Solar day, the intermediate tithi is 
expunged and called OAog,«._The 30 tiO.h of the Lunar jimnih are di>ided in two pa.fs, called 
Po^eshas, of 15 tithis each. (Sec article IWAuO—Th. Hrst tithi, independently of its proper 
name Pud’^aiiu, is aLo called Pruthamu] and the last {PavainamO Amaiiisj/a, meaning that it 
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is the tithi on which the conjunction falls, — The loth tithi (also called Pavarnami) is distin- 
guished by the name of Purnimd^ meaning that it is the day of opposition. Vide p. 60, 70, 72, 
70, [)0, 109, 112, 117, 104, 172, 307, and of Chr. Tables p. xvii and Table 11. 

TITIII TATWA, particular Kalcndar which marks all the fasts, religious observances, and 

ceremonies prescribed on certain days of the \ t ar. 

TRAYO'DAST, ( — The 13th Lunar day of the Pacska, Vide p. 70. 

TRE^TA YUG, — The 3d period of a Maha 7/ug used in the construction of the Calpa ; the 

Hindu silver age, consisting of 1296000 Solar Sydereal \ears. Vide p. 7, 77, 

TRIDI SPR-iC, )— (wrongly written in the Text PiUdina sprohuo)~Vide articles and 

Athica* 


TRIJAT\, (^^j — A. term answering to Radius ^ being the Sine of 3 Signs or 90®. Vide p. 101, also 

Duajija^ p. 23. 

TRIX, OR TRAl ILVS’lCA, ( — A rule of proportion The common rule of three ; constantly used 

in the resolution of Problems of Hindu astronomy. — N. B. This rule is to be found in aluiost 
every article of the two first Memoirs. 

TRICO*NA, — A Triangle. 

TIUVALORE, village in the Tanjore province, to which certain Astronomical Tables 

refer. According to the Hindu Geography, it lies 3^ 32' E. of Lanca in Longitude, and in 
10^ 41' N. Latitude. Vide Tables XX^vIII and XXXl V. 

TULA, (&cr^)~The 7th Sign of the Hindu Sydereal Zodiac, Liora Vide p. 5 and Table 111, 

TUA^GA, L CIIA, (c5uOJC, — Superior, l.dgher — Tunga manda^ or JMuuduocha ; the superior Apsis or 

Aphelion of a Planet. Vide p. S3, 84. 

TYA'JYA*, (TT'^ai^)— (wrongly spelt in the Text Thyajum and Thj/agum) — That portion of a Nacskatra^ 
which Is deemed unlucky, is calUd Varjya^ and the period of its duration is tlie Tyaj^d.~^li is 
called Devi when it occurs at day time ; and Ravi when at night. It is therefore an astrological 
element : but is nevertheless registered every day in Pne Epliemeiiu'es ; where the instant of its 
commenceruent is registered. Its mean duration is about 4 guddias (ih 30* European time), so 
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that the beginning being known, the end may be supported, with sufficient accuracy for practical 
purposes, without actual computation. Vide p. 7o, 181, 307, also article Varjya, 


fhe 10 th 


Toinil Solar month, answering to the Hindu Mdghdy when the Sun is in the Sl ^'n Macaru 


Vide p. 5 and Table III. 


VACIJ, 


V 

) Spoit in die Text VachiJ^ after Father Beschi’s orthography,— This term, like that of 
biilundij. Is Uiiknov>n to the Madras Pundits, but it is unquestionably used in the provinces ef 
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Madura and TInnIvelly to designate a particular sect of Astronomers who reside in the Northern 
parts of the* land of Tamil ; \ide p. 7 and Table f. 

\ AIDimiTIj — The loga Star of the 527lh Nacshalrct or Lunar mansionj ^ Pisciani * vide p. 74, 

215 . 

ALMSA^CIIAj — The fir?! month of (he Hindu Solar year, wdien the Sun is in the Sign Mh ha 

answerln:; to the Tamil Chilrnm. Vide p. 5 and Tabic Ilf. 

VAJRA, — "the loga Star of the 15th Lunar mansion, Arcluriis, Vide p. 74, 

A AK\ A;>I, — (as written in the Text, but according to adopted system Varuaw')~~*W\o Solar process for 

all manner of astronomical computations; tide the whole of (ho second part of the 2d Ale- 
moir, fiom p. 118 to 143 . — yartjam dhannavanu^ an clement of this process, b<.'ing the remaiu- 
der after dividon cf the Ahdrgana by a vedum^ rasa~g6rica^ cidciAtla aiid devaram^ whicli 
remainder, expressing a number of days expired of the current devaram^ is the argument for 
us.’ig the first rtfCiV/;;? table (theXXVflhof (Ids collection). Vide p. 19, 118, 122, 132, 133, 
230, 330, ai.d TabUs XXVL XXVH, XXVIIl and XIATf. 

VA'MANA', — One of the incarnations of Jlsluiu in the form of a Brahmin Disarf ; the anniver- 

sary of which is noticed in the Kakndar. Vide p. 31 L 

VANAlbVNS’A, Iv 0 %) — (as spelt in tlic Text, but according to our orthography Avanatansa) — 
Altitude. — A'canaiansd hhugas^ degrees of «altitude of an object above the hcilr.ciu 

VA'RA, oil VA'SARA, week of seven natural dav s, named after the Planets and arranged 

in the same order as they are in the European week. The name of each day (beginning uidi 
Sun lay, and addin<^ to each) are, Raci, 2® Sbma. 3<‘ Mangala, 4'» B'cIIui. 5^» Grsrd. 
0^ Sucrci. 7o Sdni , — The tabular notation of the feric3, or days of the week is, 0 for Sunday, 

1 for Alonday, and so foith to 6 for Saturday ; 7 being accounted zero. Vide p. 0. 

TARATIA, (^STT^IX^) One of the incarnations of JdshnUjin the form of a fflld Ilog^ the anniversary of 

which is noticed in the Kalondar ; vide p. 311, — An Astronomer, the reputed author of a system 
of Astronomy referred to in the Suri/a^ Vasisi'ha^ and Sbma S:ddliantas, and therefore supposed 
by modern Sastris to be anterior to them all. Rut European commentators entertuiu a belief 
that the woik w l ich goes by Varaha's name in present time*;, is not the real one ; and that I lie 

treati>o which has reached us, is a fabrication of no older date than the IXth century Varuha 

IJihira^ another Astronomer, thought by many to have been coteinpojary with the Emperor 
Ad ar ; but whom others are apt to confound with Vardha Acharya^ and others of the same 

name. N. R. The Tclugu Astronomers pretend that Vardha Mihira fiounshed in the SGOOth 

year of the Call yug (A. D. 499), i. c, at the close of the 2d Vadah of (he Ayanansa^ when the 
San, Moouj and Eciuicoctial points (according to the doctrines of the Surjju SiddJiania) were I'a 
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t'le first point of tlic- Hindu Sydereal Zodiac ; or, in other words, when the Rishis were in the 
Ibt point of the Solar Sign Mjsha 7", and in tlie same of the Lunar mansion ^sz:ini, 

VARGA, C^\''r-)-See rurga. 

VAKl'YA, itb — Tlie Yoga Star of the 18th Lunar manslonj Antares ; ride p, 71. 

\ AIIJ \ spelt in the Text JVurjum ) — A certain point in each Kacshatra^ or Lunar man^ 

iion, called its Dhruva^ determines the duration of this astrological element; and the time Minch 
the Moon^s disc takes to move across this ill-omened point, is called the iyojya ; the mean 
duration of vrhich is about 4ghadjas of time 36^^ E. T.) ; but its true duration is greater or less 
according to the Moon’s continuance in the incumbent Naeshatra^ which depends on her position 
relatively to her Apogee, and determines whether her stay in tlie mansion be more or less than GO 
ghacli/as — The tyaj^d of the varjyci is always punctually registered in the Ephemerides of the 
K ilendar, of which it is one of the five permanent articles, by stating the lime of its heginnin^^ 
Tending its duration, all roluntary business of importance must ri main suspended ; but as the 
instant of its ending is not announced in the Kalendar, people calculate generally on 4 ghadi^as 
of inaction from the beginning of the varjya, 

VARSIIA, — The third season of the Hindu Solar year, comprehending the months of Sruvana and 

Bhadrapaila, when the Sun is in the Signs Cercatu S and iiinha answen'ng to the Tamil 
months Audi and Auvani ; vide p. 4» 

ASAATA, cvOii*} The first season of the jear, comprehending the Solar months C/-?o//ra and Yaisac'hdy 

wInn the Sun is in the Signs K awd Mt^sha Vj answering to the Tamil months Piingoni 
and Chliram ; vide p, 4. 

T- AM LA LA CLCllfAAA, — ATelogu Astronomer who is supposed to have flourished 

in the 4399th year of the Cali yug» He hns left some fables for computing (he position of the 
riJpets, and some tracts on tlie construction of the Luni-solar Kalendar, of which the Appemlix 
to the second Memoir of this collection is one. These are much esteemed h\ the Astronomers in 


TciiL*^anci, Vavilida’s computations refer to the meridian of Lcnca^ and iTgree better with the 
doctrines of the Suj'ya Siddhantn than those of any of his compatriots ; lide p. 153, 167. the 
Appendix to the 2d Memoir, and the Tables from XLI to XLM 
VA A U, ('tr^:iSA)3 — The Atmosphere, 

\ E DAM, (cc^o) — An element of the vacyam^ or Solar process; containing 1000954 deys ; vide part 2, 
second Memoir, and p. 122, 132, 133, 333. 


VE DAS, ( o:e£)-Vhe insplnd books, four in number, viz. !« The Rig; 2? The Ac;«c ; 3o The Jq;ar; 

4_ fb- Aihurcuna vedas. (For the particulars of each, see the respective terms}. 

V E DIIEI, FOR A El ilEI. ( .\n astrological element, an account of which is given at p'ges 76, 308 anil 

309 of the Text, and noticed in all the Ephemerides. 



( 3D1 ) 


VELLP, ri?<C>^_The Tamil name of f'cniis. 

' oo 

Vl.ARCENDU SANGAMAj Text Vi.arca^Tndti-San^ama) — Con, 

junctian of the Sun and Moon, Vide p. 70, 89, 90 ; also Arcendu Sangama), 

VIASSEI^ — The !2d Solar Tamil month, answering to the Hindu JaishVa^ when the Sun is in the 

Sign Vrisha y ; vide p. 5 and Table HI. 

VTI3IIAVA, — The ‘id vear of Jupiter’s cycle ; vide Chr. Table I. 

VICaJ^A, ^ — The I -90th part of a aUd, The second of a degree. 

Vi CAR!, ’T^6) — The 33d year of the cycle of Jupiter ; tide Chr. Table I. 

ViCRAMA, — The 14th year of the same, 

VICRAMA'DITYA, — A Prince who has giren his name to an .Era, and who is said to hare 

flourished 135 years before Sdlivdhana. Its epoch falls when 3014 years of the Cali yug had 
expired. The ^Era VicrumadUya is little used in the Peninsula of India, although its current 

year be generally inserted at the head of the Kaleudars In those provinces where it is current, It 

serves to number the Luni.solar years, in the same manner as the ^Era Sjiivahana in the Carnatic 
for the Solar ones ; ude p. 18,293,295, 302, 303, 313, 318, and of the Chr. Tables p. xii, and 
Table II. 

VfCRITA, — The 24tKyear of Jupitcr'^s cycle ; ride Chr, Table T, 

VPCSIIEPA, eSA* tC)— Celestial Latitude (vide Patana) — Vkshepa Dhruva^ihe greatest inclination of a 
Planet’s orbit ; vide Parama'pama andp. 74, 9 1, 3 42,— tvr/r/. SceTableatp. 342. 

VIDIYA, OR DWITYA, — Thestcond Lunar day of the Putska ; vide p, 70, 112. 

A^IGHAD’IYA, (spelt in the Text vSgitddia)^The 1-OOth part of a ghadi^a p Indian 

minute, equal to 2 4 seconds European time. 

AT JAVA, OR ATJYA, The 27th year of JupiUr^s cycle ; vide Chr. Table I. 

VIliAMVA, on VfLEMBI, (3^ Oa3) — The 32d of the same. 

A ILIPTA, — See V kd^d Miirta)^. 

A IMARDIIA RDIIA, — The time from the apparent conjunction to the end of an Eclipse. 

(Vide Sthity ardh a ) . 

A^JNADfCAY, — The K60th part of a nashica^ ; vide p. 5, 71. 

VIPALA, (S*5e'>-.Tho same as a pranaca'ia\ the l-9th part of a pala ; vide p. 5. 

VIRDHAMAXDA P'lIALA, e5< cO -The equation of the second inequality in the motion of th. 

inferior Planets. (Vide S:g/ira and Sighra Chaturtha). 

A^IRO'DIIACRIT, (SeP* )— The 45th year of Jupilcr^s cycle ; vide Chr. Table L 

VIRO'DIIf, CS)5^§')--1 'he 2i’d of the same ; ride do. 

VISA'ClIA, The 16th \ >.unar mansion ; vide p. 7 4. 

VISIIAMA, (^'Ss'£:>)-A Planet is said to be in viskama Mhea it is in 90* from the Jpsides The San U in 
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tishimay v-hcn lie is In the Equinoctial poinis — (he Shadow of the Gnomon 
at niidJij when the Sun is in the EqidnoxePy (Tide Pedabhu ) — f^isLa^ra carfia^ the hypotheniise 
of a ri^^ht apj^led triangle formed by the Sancic (Gnomon) and the two sides of the Shadow ; vide 
Sama and Patit^h}^ also p. 9J, 94, 

\ leliCAM B xl A, — The loga Star of the 1st Lunar mansion; supposed to be y or 3 Arietls* 

ride p. 74. 

TlSIiU, — The Tamil name for the 15tli year of Jupiteds cycle, the same as Bri 9 y^, 

VISIIA^U', (£)^3) — The second person of tlie llmdii triad, — the pr.'srr\ing ro^Tcr. too v.el: Known to be further 
particularized. — Vishnu is often taken as a pcrsoniUatioii of time^ as ^rcil as Siva ; vide p. 31 K 
— Vishnu dhdrowottara. a treatise on astronomv. 

AT;TIL'VA., j — The Equinoctial poin(3, called also Dhrux'cs^ ^x\{\ Cranti.Paias. — Vishirva 

. duiii^ the day of d.e Equinoxes. — f iJuiva ch'hrjjtu the Shadow of the Gnomon at noon on those 
da\s ; vide V ishama. and p, 84, 313. 

A A^ VA5U 5 Kc) — 39:li year of ^hupilcr's cjcle ; ^ide Ciir. Table I. 

VIST I, — GpeU Vudi in the Te\t.) — A name for the 7th and ordinary CuranCy also called Bhudra ^ vide 


AillDDIir, Joga Star of the litu Lunar mansion* very uncertain ; perhaps 70 or 71 LconisT 

V ide p. 7 E 

A Ptl DDH\ Alien A.(^ — Afermusedin the Kalendar to sii^nifv AhuvCuinze ; Vlcnin . — Italso means 

tlie time fa^clnabIe for agricultural operations (asU'olcgicol) ; vide p. 312. 

AAliilASP ATI, on ATVRAII ASPATI, — One of the most common names of the Planet Jiipifcr, 

— ]' rihaspctfi chcicra^ the cycle of GO years whlcli gives a specUic name to all the Solar and Lunu 
colar years. — Vrdiaspati mana^ the year of Jupiter^ during which he describes one sign of his 
orbit. — Ah B. The Telugu Astronomers make no dilTerence between this and the common Solar 
3 , ear ; ude p. 70, 147, 165, 212, 296, 303, and the Tables from XI to XLX ; also Chr, Tabloid 
1 IIISIIA, — The Solar Taurus bj 5 vide p. 5 and Table III, 

A IvISCniEA, S") — The Hindu Solar Sign Sccrplo n_ ; vide dOt 

A P..1 1 HAM, (^^jO ^ — Fast, or day of fasting ; ^Me p. 311, 

A UkG A, (^K r^)— (so sptU iu Uie Text, tut pcihnps more correctly Varga ,) — The cqiiare of a number.^-- 
^ crgfi rnula or incCa^ the square root of the same : vide p. 313. 

A AAA A, y — I ho 20th year of JupiteVs cycle ; vide Chr. Table I, 

V \AviII\TAj ( 70^"^ vero ) — I he loga Star of the 13th Lunar mansion : uncertain; perliaps 7 or 8 Corvi, 
\lANGULA, ^^OKo^)— llic l.OOth part of an ar.gttla' , or di-it (wrongly spelt in the Text A 

measure used in (ho compulation of Eclipses, and Gnomonic Problems. 

- ViAbAM, VISIICAWBIIA.M, \iSHUlT, Terms used to express the diameter of a circle. 
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VYAXrPA'TA, — The Fb^a Star of the 17th Luaar mansion, g ScorpV. Vide p. 74. 

VYWASWATA, — One of the 14 Patriarchs who preside successively over the 14 Ma7i:sardU'ra$ 

of the C(dp<^^ Vide p. 31 1> 


U 

UCIIA, — The Apses of a Planet’s orbit. (Vide Mandbcha.') 

UJANI, — (wrongly spelt in the Text Ujja^ini) — A city under the same meridian as Lanca; sop- 

poser] to lie near the modern town of Oogeiit, Its Longitude from Greenwich, is therefore 75* 35' 
10' E. Its Latitude is 23* 11' 30' North. Vide p, 9. 

ULLAGNA, — The hagna of a particular place; answering to the oblique ascension of the asters, in 

any place which has Latitude; vide p. 92, 101, 103, 104, where the Ullagna of Madras is givea 
for every Sign of the Zodiac ; and Table XLVl, for the Latitude of 16* 15'. 

UPILVDI, -(wrongly spelt in the Text Opadi ) — A term referring to the Luni-solar Kalendar, 

and meaning an expunged day. Vide TUhi ; also p. 72, 311, 

UTPA'TA. <5] — Sornt- natural prodigy or phenomenon, 

UTTAMA, )— One of the 14 Patriarch! who preside successively over the 14 Manicantaras of the 

Cafpa, V'ide p, 311, 

UTTARA, ((^ ^5 )— (wrongly spell Vutra In the Text)^The North point men Uttara is prefixed to the 

name of a Naeshatra^ it means the second of the same name. (Vide- Purva.) 

UTTARA JYA, ((^ 2) — The versed Sine of an Arc. Vide Table XXX. 


\V 

WARNIJA, (^r^Si) — (spelt in the Text JVarnaji) — The 6th and ordinary Vide p. 75. 

WURJUM, (S£85^r“0)-^See Varj^a, 

AVUrRAJYA, — An element cf Hindu Spherical Trigonometry, Vide p. 99, and for the demon, 

stration p. 42 of the Tables, 


Y 

YAJUR VE'DA, ^ c £] — The second of the inspired vidas, which comprehends the whole science of 

religious rites and ceremonies, such as fasts, festirals, purifications and sacrifices. 
yama, —The godhead who presides over the Jsurasov Dai(j/as. (Vide Devafas), 

YAVA COTI, (d&3S5§^dS)— Oueof the four imaginary cities supposed to lie under the Equator at a distance 
of 90* from each other, Yava^coti being West of Lanca. Vide p. 9. 

YECADASI, «S ?;-Tlie 11th Lunar day of the Paesha, Vide p, 70. 
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YO'JAXA; ( — An Astronomical and Geographical measnrc, deduced from the ratio of the diameter 

of the Earth to the circumference of its Equatorial circle. The dimensions of tlfe yajana^ like 

those of any other measure, originate in tin arbitrary division of client, for ’it hi ch the llindui 

have chosen a finger or as a standard to be found in nature. By that common 

measure they estimate not only distances, and the dimensions of the Earth, but even the 

distance of the Planets, their Parallaxes, and (when referred to particular points on the 

surface of the Earth) the effects of their Longitude and Latitude as to time. The Hindu 

Mathematicians divide the diameter of the Earth into IGOO parts, whence they have this expres- 
2 

fiioii 10Xl600n5059,6 yojanas for the value of the Equatorial circle- An angle of one 
minute of a degree is supposed to be subtended by 15 3 ' 6 jana 8 , at the mean distance of the Moon ; 
80 that dividing the Earth’s semi-diameter (SOO yojanas) by 15, we hare 53' for the Moon’s 
mean horizontal parallax. It follows from this result that 5 £' 20 ’ of the Moon’s orbit will 
measure 15 yojanas, and that her whole orbit (360*) will measure 324G00 jojanas. Hence 5059 
(the circumference of a great circle of the Terrestrial Globe in yojanas) is to 800 yojanas (iU 
aemi.diaineter),a 3 *324000 (the circumference of the Moon’s orbit if\ y6janas) is to 51235 jojanag 
her mean distance from the Earth: from which it follows that this distance (according to the 
ostlmates of Hindu ^Astronomers) is about 64 semi-diumeters of the Earth, — As the Moon is 
supposed to complete 57753336000 Sydereal revolutions in a Calpa^ this number drawn into 
321000, gives 1871 208086 400C000 yojanas for iier absolute motion during that time. — It is a 
principle in Hindu Astronomy “ That the absolute motion of each Planst in a day, or any other 

given time, is to the x^hsolute motion ol the in the, same time.” Hence if the 

absolute motion of the Moon during a Celpa^ be divided by the number of mean revolutions 
completed by' any Planet, during that period, it will give the Cacskuy or circumference of the 
.Planet’s orbit in yojanas, — To convert degrees of Latitudeand Longitude into yojanas^ they use 
the following proportion : As 360* ; to the proposed number of degrees; so 505S (the 
circumfprf?nce of the Equatorial circle), to the number of yojanas sought.” — The Hindua 
subdivide i\\o ybj an a into a great number of parts, in the following manner ; yvj ana 4 
cros&s "i- 1000 dhanushy or dandas 4 t'cslas^ or culiis -f- 2 viiistis^ or spans -f- *2 padaSy or 
foot breadths ~ 6 angulas, or Jtngcr breadths -r 4 yaras. — Some nmke the trosa z::. 2000 dan-, 
or half 2i ybjana^ which agrees better with that in which the distances are usually computed. 
\ide Art. 8 , Sect. I of the 1 st Part of the 2 d iMemoir, p. 92, and the 2 d Fragment, p. 330. 

\ ECJ\ A, (^g'C5 — (Vide Duajya^ Prtjyn), 

iO GA, (CX'^J^^) The leading or principal Star of a Lunar mansion, the , position of which is given in the 
Hindu Astronomical Tables. — On (hose we shall only observe that in taking the Latitude and 
Longitude of Stars, as laid down in these catalogues, the former Is to be considered as an arc of 
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the meridian which Intersects the Star And the Ecliptic; and the latter as the portion of the 
Ecliptic which is Intersected by the same meridian, and the Equinoctial Colure, There are 
Yoga Stars (including Abhijit) in the Lunar Zodiac: but with the exception of 16 or 17 of 
these (on the identity of which there can be little doubt), it is rery uncertain to which of the Stars 
in the European catalogues, the remainder corresponds. — Ilarshana (which no doubt is the same 
as our Spica Virginh ) seems to be the Yoga which drew most the attention of the ancient Hindu 
Astronomers; probably on account of its conrenient magnitude, and declination; which at the 
beginning of the IXth century was 9* 38' 13’ S. — ^To this Star they referred the beginning of the 
7th month of their Solar Sydereal year, from which they concluded its beginning; and there is 
every reason to suppose that it was on the result of observations of Ilarshana that they established 
their Cranti^Pata^Galz^ or precessional variation ; a surmise which, if correct, oflfers a singular 
concurrence of circumstances, for it was by observations of the same Star that Hipparchus 6rst dis- 
covered (in the lid century before Christ) the motion of the fixed Stars from West to East; vide p. 1 9, 
art. 0. — i og?/, a term so pronounced by the Telugu Astronomers, and thus written in the Text, 
but log'aas spelt by the Carnatic Sastris^ is an astrological element, containing the same number of 
accidents as there aie 1 ogas in the 27 regular mansions of the Lunar Zodiac ; bearing the same 

names, and ananged in the sr.mc order ; but having no sort of Astronomical reference to them 

A Yogu is the time durln-: which ilie sum of the motions of the Sun and Moon, amounts to one 
Nacshatra^ or 13“2(y, Its mean duration is Slp^TS Indian time (23h 47' 4 1' 

European time) ; 17 of which are nearly equal to 16 days r which occasions an equation somewhat 
similar to that of the CsJiapa tilhi (which see). Vide p. 7, 19, 74, 77. 

^0:iniADI PATACA, ?) — The second Table of the I process (the XXVIfth of 

this ccdlcction), giving the equation of the Sun’s motion, considertd at the rate of 1 degree fora 
day, to his true motion for every Sth day in the year. Videp. 124 and following. 

VL Dlii'^IlTTIIRA, -A Princo of great celebrity in Hindu history, who according to luiiidu 

authors, reigned about the beginning of the Cali yug ; some,, however, fix the epoch of his reign 
C53 years later, or in the year 2448 before Christ, fie is said to have been cotemporary with 
the Astronomers Pardsara^ and Garga, 

V LG ^ o?. Y UG A. (rj5A)X)—Signliies properly the conjunctloii, and sometimes the opposition of the Planets. 

It is, however, more generally used for signifying a long period of years, at the expiration of 
which certain phccnomena, or circumstances, recur — The principal made use of in present 
times in Astronomical computations, have been mentioned and explained under the respective 
heads of Mahayug, Salya, Treta, Dzoapara, and Cali yugs, and need not be repeated in tbii 
article — ^It i«^, we believe, generally admitted that ancient Astronomers invented their Vugs with 
Tekr,r.ce to some of Jupiter and (he conjunctions, in the Icyianing of the Zodiac; and 
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that more recent oneSj (vrlth a view to lengthen their periods), have referred them to those of 
Saturn and the Sun, — But modern European commentators hare made such prodigious alterations 
in the epochs and durations of these 1 without changing their names, that we shall not 
attempt to follow them in a Glossary, which was only intended for facilifating the reading of the 
present work, and the study of modern Hindu Astronomy, with reference to that system of 
Chronology, which was follow'ed in India since at least ^ thirteen centuries, an estimate which is by 
EO means overrated, even if we adopt the opinions most unfavourable to the antiquity of the Sui'^a 
Siddhanta ; vide p. 7, 77. — Yuga dina (sometimes 'wrxiiQix yugadia) means the anniversary of the 
day OH which the current Maha yug^ and any one of the four lesser Yugs began ; which anniversary 
is always noticed in the Kaleiidar. — Telugu Astronomers use sometimes the term Yugadla^ for 
jihargana. Vide p. 240, and Chr. Table II. 

YURKA, OR GURUJAH, K aS) — The 5th and ordinary Carana, Vide p. 75. 

YUVA', (dSoO ;5)—The Si’o vear cf Jupiler's ejeie. Vide Chr. Table I. 


END OF THE GLOSSARY. 
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INDEX 

Of Arabic^ Persian^ Ilehraic^ and Ilindustanee zeords^ and tenns^ used m the Kala 
Sankalita* — N. B. The orthography is that of the French Chronologers of the last 
century^ 

The languages are dislrnguished by A for Arabic^ P for Persian^ II for 
Hebraic^ and Ind. for Jlindustaztee. 


A 

Aaron-al-rashidj 219. 

Ab, M. 301. 

Aben, P. 297. 

Abib, H. 301. 

Adar, P. 297, II. 301. 

Adu, 11. 300. 

A direr, or Assirer, P. 207. 

A had (Yooio-el) A. 221, 
Albategni, 2 19. 

Alfragan, 219. 

AUiaz<‘n, 219. 

Almamon, 2 1 9. 

Ahnoud, P. 297, 

Aniran, P. 297. 

Arbaa (Yoom-el) A. 221. 
Ardihast, or Ardisasht, P, 207. 
Ardabshest, P, 297, 

Arza‘ihel, 219. 

Ashnoud, P. 297. 

A'=rudia, or Aphrudia, P, 297. 
Avul Il’ifta. Ind. 221. 

Azur, P. 297. 


B 

Badu, H. 300. 

Bt hen. P. 297. 

Bt-heran, P. 297. 

B< hman, P. 297. 

Bod, P. 297. 

Bui, H. 301. 

C 

Cardi, P. 297. 

Char Shumhol, Ind. 221. 

Cisleu, or Casleu, H. 301. 

D 

Pgelal-ul-deen ; Dgelal(*an, 297, 
D^iooma, (Yoom.el) A. 221, 
J);;hioush, P. 297, 

Di, P. 297. 

Dibameher, P. 297, 


Dibadin, P. 297. 
Dibadur, P. 297, 

Din, P. 297. 

E 

Effabt (Yoom.el) A. 221. 
Elul, or Ehanim, II. 301. 
Epagomenes, 297, 

Erd^ P. 297. 
Esphendarmer, P. 297. 
Epheiulantiod. P. 297. 
Elwar, lad. 221. 


F 

Ferardin, P. 207. 

Fuzelee, of Indian Chr. Tables page ix, and 
Table II. 


G 

Giumadi, or Giumasil (ol-Avul, and el-Au- 
keer) A. 221, 224, 22G. 

11 

Hejira, x, 219, 230, 233, 296, and refers to 
pfliie i\ and xiv and Chr. Table 111. 
Ileshounesh, P. 297. 

Hormezd, P, 297. 


I 

Islarj II. 301. 

J 

Jiar, H. 301. 

Jumma and.Jemma Rhautj Ind, 221. 

Iv 

Kamis, (Yoom-el) A# 221. 

Kebie, H. 300. 301. 

Khordad, P. 297. 

Khour, P. 297. 


iVlahj P. 297 


JI 
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Mahorum, A. 221, 224, 226, 232, 
Warasfend, P. 297. 

?vlaishesiram, II, 301. 

Meh, P. 297, 

jVfcca, and Medina, 220, 

IMerd^-d, or Mordad, P. 297, 

Mungul, Ind, 221, 

N 

Nabonas^aap, 220, 294, 302, 

>iisan, II. 301. 

o 

Olympiads, 294, 302. 

Omar, 2 1 9. 

Osman, P, 297. 

P 

Peer, Ind. 221. 

R 

r«.abi (< UAtuI and el-Aukeer), A. 221, 221, 

220 . 

Ram, P, 297. 

Rumadan, or Ramazan, A. 221, 223, 226, 
316 . 

Ramiad, P. 297. 

Rpgeb, or Rogihab, A. 221, 223, 220. 
lUsh, or Roush, P, 297. 

S 

Saabath, H. SOI, 


[[ Saros, or Sossos, 59, 302. 

Sen, 

Shahaban, A. 221, 225, 226. 

I Sharirar, P. 297. 

I Shawal, A. 221, 223, 226. 

I Shebeth, H. 301. 

I Shirbirir, P. 297. 

Sieban, II. 301, 

I Souroush, P. 297. 

[ Suffer, or Sepber, 221, 224, 226 » 

T 

Tank Dilcarnsim, U. 296. 

Thaleth (Yoom-el), A. 221. 

Thamuz, H, 301. 

Thani (Yoom-elJ, A. 221. 

Thebeth, H. 301. 

ThebitluBen-cliora, SO, 219. 

Thir, P. 297. 

Tliisri, II. 301. 

Tir, P. 297. 

V 

I Vafiesf, P. 297. 

Ve-Adar, II. 299, 301. 

' . ^ 

' Yezdegird, Yezd^ 297, 

Z 

Znolcada. or Zoolc'', vad’-h. A. 221, 225.226 
i Zooledgf*, or Zoolciigiadah, A. 221, 225, 226 


^ ir. 
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On the Hindu Hof?/ da^s and Festivals. 

I siiALt offer but a few words on fhls subject, which has long since been laid before the 
public by Sir AVilliam Jones In his translation of Raghunandana' s tract, containing an account 
of the rites and ceremonies observed generally by the Hindus during the course of the Luni-solir 
year. My sole motive for enumerating these epochs anew, was to comply with the wishes- 

of several Pundits with wliom I had intercourse during (he present research, and who conceived, 
that my account of their various Kalendars would be incomplete if the present article were 
omitted. 

I have compared the present list with that given in the Tithi Tatvea ; and with the only exception 
that tlie latter is much fuller, and consequently more satisfactory than the present one, I have 
found no material dilference between them. The variations which occur arc to be ascribed to local 
customs and circumstances; and therefore the present catalogue must be especially referred to the 
inhabitants of the Carnatic, although the same observances may b& kept in other parts of India. 

Of the fixed and moveable feasts. 

These words are to be understood in their literal sense when referred to the respective Kalendars 
on which the festivals de pend ; but not so when these are compared, or referred to the European 
Kalendar. 

Thus for instance the festival of Sn'rama-navami, always falls on the ninth Tithi of the 
first Paesha, of the Lunar month Chaitra, and therefore, in as much as the Cha?ulra Panchangufn 
is considered, it is 3 . fixed holy day. Biit it is clear that it must occur sooner or later every 
year, when referred to the Ravi Panchangum^ according as the beginni[ig of the Lunar falls 
nearer or farther from that of the Solar year. 

The Hindus of the Carnatic observe 37 principal feasts during the course of the Luni.jolar year ; 
32 of which are fixed, and 5 are moveable, in the sense above explained, 

Besid(’s tiieso, there are five holy days governed by the Solar Kalendar: four of which are 
determined ])v the Epochs when the Sun is in the Equinoctial and Solstitial points of the Sidereal 
Ecliptic. The fifth is only one of recreation. The natives of these Provinces observe, therefore, 

forty-two holy days in all. 

Of the holy days xvhkli are governed by the Luni.solar Kalendar, 

1. Yvgadi Pundaga, The 1st Tithi (Lunar day) of the Chandra Sumvatsara^coWQ^ SiddhaiUu 

Chandra mana in the Carnatic, and reckoned in Bcnsjal according to (he style of Viera maditya, 

2. Srirdma^navaml, The Olh Tithi of the 1st Paesha of the Lunar month Chaitra ; which is 

the anniversary of the incarnation of Vishnu in the shape of a Rajah, or Prince of the cast of 
Cshetria A day of prayer and recreation, though some devout Brahmins keep fast. 


{*) Vid« Asiatic Researches, vol. Ill, p. 257. 
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2. j\IadjnriJraj/6dasL — A festival in honor of the god of love. This is observed 

on the 13th Tithi of the 1st Pascha of the Lunar month Chuiirai but priaclpally in the Northers 
Pfovinees. 

4. Chiltera PavurnfimL — The loth Tithi or day of full Moon In Ciiaitra^ on which daj 
C’- P,er£ Guphi (tlie recording spirit of Yania’s char eery) is commemoratf d. 

5. Balarama Japenti ; Acshdijct Triif^a The 3d Tithi of the montli Valsac*ha. IstPacsha. — 

N. B. V/hen certain da vs of the Moon fall on certain days of the wtek, they are called 
Acthd^^as^ cv imperishable. The present festival is subject to tins contingency; hut it is not 
considered so In the Carnatic. — This Tithi is the anniversary of tlio bc^Jnnlng of ihe Trctd pvg ; 
and a day of recreation. 

Nrlsinha^ or J^arasintma Ja^cnlL — The l4th Tithi of tlie ist Pacslju of t:ie Lunar month 
Vaisd'cha ; being the anniversary of Vishnu’s incarnation as half a lion, and half a man. 

7. Vijusa Pavurnami or Ddnamd vast/acain , — The 15th Tithi or full Moon of the Lunar month 
A' shdd'ha^ kept in commemoration of Vj/asa (one of the Avalaras ), He ^vas one of the most 
celebrated Penitents, and the reputed author of the IS principal, and IS inferior Piira?tas^ and 
also of all the Mcmiras or forms of prayer, in existence. 

8. Gariida Punchami ; or Nd^a puncliami — ^'liie 5th Tithi of the Lunar month Srdvana^ on 
Vihich day the serpent of Vishnu is worshipped. 

9. Vara Laeshmi VrKtum — (Moveable). This holy day is always kept on the Fiiday which 
precedes the fall Jlloof: of the Lunar month Sraivina^ reserved for Laeshmi’s worship. 

10. Itii^oopah Lurmiim. — (Moveable); to be observed on the day when the Moon is in the 
Naeshntra Sraeana, The Brahmins begin to read the Rig veda on this day. 

11. Ejurupa Cur/nuin, -^Tiic 15th Tithi, or day of full Moon of the Lunar month Sravana^ 
On this day most of the Brahmins renew their sacrificial chord ; and bf'gin to rce.d the Tjur veda. 

1^2. Cl ishna J auvidshtarni — The Sth Tithi of the 2d Paesha of the Lunar month Sraeana, 
'ihe anniversary day of Vishnn's incarnation into the person of SiLCii.shna. 

13. Somapa Curmiivi,- Vhe 3d Tithi of the Ist Paesha of the Lunar month Bhadrapada ; on 
v^iiicli tlie Brahmins v. lio follow iiio doctrines of the Sorna eeda renew their sacrificial chord ; and 
bej.»n to read that veda, ( •') 

14. I' inentaka^ or Gantsa ChaiurVhi ; also Ilcritdlicd, — The 4th Tiilii of the 1st Paesha of the 
iiiunih hhadrapadfi. An Inauspicious day ; hc'caube Crishna vvasfdlsel) accused m his childhood 
to nave stolen a gold gem from Prasena on that day. 

15. iushi ptaicliami ,. — Tlie 5th 'I’ithi of tlio same montli mid Pacslia, on which the memory of 

the seven uiincloul /, * ^ i 

, or penitents is commemorated. 

16. Jnanta ChnUirdasi — The 14th Tithi of the same month and Paesha ; sacrod to Vishnu, 
under the epithet of infinite, 

17. Maha iac^aramba.ov Aparnpaesha, and Brahma The Tlllu of the 2d Paesha 

( ) haia ii, eitiv.* to be or to be concealed iv& a bad book | and therefore never read 

(at least asu>\edl)) ly the Crubiains. 
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©f the Lunar month BhdJra^ on which the Ilioilas begin to worship the Ptins^ or spirits of 
tlec:a^e<I ancestors. 

IS. Madhya Astami The 8th Tithi of the same Pacslia and month; a day on which it Is 

meritorious to observe the Srardiim^ which when done, produces the same efiect as if that cere- 
Xnonj had been performed duringevery other day of the Paesha, 

19. CalLijugddi The IJtli Tithi of the same month and Paesha ; being the anniversary of the 

beginning of the idali 

£0. l<a~carut\\cam^ or J.szc/nci Sudluvii The 1st Tithi of the month Aszeina^ consecrated to 

fhe worsli'p of the goddess Dnrgct. On this day the Dusscrct feast is celebrated. It is one of 
the most importantan i splendid of the yo.ir, 

21. Sc:rzz 3 Kali Pdju runibha. — (Moveable) ; to be observed on the day when the IMoon is in the 
Naeshatra M'lla in tiie 1st Pacsi.a of the monili Aszzhia. On tliis day all Hindus begin to 
collect their books, and the instruments of their trade and profession, for the purpose of future 
adoration, 

22. Sarasioati Pifjd^ or Mahdnctz^'iuu ^ — The 9th Tithi of the 1st Paesha of Asz::Ina / a day of 
devotion ; bathing and reading crrt iin Mantras. 

23. I fj'iijd Desctmi, — I'he lOrh rithi of tlic same Paesha and month : on tins day arc worsliipped 
all the Lu/oks, arms, and ihstrumenfs of trade which were collected on Sarasizzidi Puja runbha, 

24. Naraca chaf?irdasi^ or BkuUi utaiardasi Yamaterpanam — The l4th Tithi of the 2d Paesha 
of thf^ month Aszrina. on which Ycma (the judge of the dead) Is worshipped : the ceremonies 
performed on this da> begni with the morning twilight or Prafha Sandlij/a. 

2j. D/parah^ or Lacshml pajet dipdnzzitd . — The 15th Tithi or day of full Moon of the month 
Aszclna, On this day the Hindus be.;in to w’car new clothes, and on that occasion entertain their 
friends : this is also the epoch for settling accounts, and hoarding up treasure. At midnight all the 
votaries of Laeshmi shut up their money in a coHer, and worship it in honor of their tutelar 
goddess. 

20, Scanda-sliasti . — The 6th Tithi of Carllca^ 1st Pacslia. A day of fasting in honor of Siibra 
vuinict^ son of Sira. 

27. Cr'da Yagadl or Dur'^d navami . — The 9th Tithi of the 1st Paesha of the month Cariica ; 
and the anniversary of the beginning of the Crita ^ug. 

28. UirhdnaicddaA.MTh^ 1 1 th Tithi of the Isf Paesha of the sime month, the anniversary of 
that on which Vishnu awoke from his slumber of 4 months ; a day for contemplation. 

29. Survalaj/a Deepum, or Ddnamdvasj/acam — The 1 5th Tithi, or time of full Moon of the 

month ; on this day all the pagodas and private houses are illuminated, and the rich 

cnteifain their fi lends. 

30. Curtica Deepum, — (Moveable) ; this festival depends on the day on which the Moon is in the 
Naeshatra Criiica during the month Cdrtka: it is a day of fasting in commemoration of Subru 
mania . 

31. Jyiooccii Yacadssi,^7hQ 11th Tithi of the Ist Paesha of the mouth Margasit'as. A general 
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f»i 5 t to be cLserrod In honor of Vishnu, and kept all Ihe dny and : no one should Indulge 
in sleep during the wliole course of the Tithi. 

52. Rudhe^, or Bascara Sepfamu — The 7th Tithi of the IstPacsha in Magha^ A fast in honor 
of the Sun, as a form of Vishnu, 

G3. Bishma 1 acadesi, qx Bhaimi , — The llth Tithi of the IstPacsha in Md"ha, Ceremonies 
to be p( rformed with Tila or Sesumum, in honor of Bhlma, 

o4. Siva Rati'i The 14th Tithi of the 2(1 Paeshaiu A rigorous fast to be kept, 

with extraordinary ceremonies in honor of SivaJlnga, Tne PhcdJjs of the Indiaiis. 

35, Dzvapara ^ugadi — The Amavasya or conjunction day ^hich determines the end of the 
Lunar montli Mnghii, being the anniversary of the begi^ining of the Divf'pnra yiig. 

30. Camadahuniifn llolica, or V^halgutsrca ; vulgarly called ///;/f,^The 15th Tithi or full 
Moon of the month Phalguna* This festival was ordained on account of the near approach of 
the \ ernal Equinox, All classes of Hindus sport on this da) in honor of Gcvlnda, who is carried 
about in a palunkeen. It may be compared to the Saliirnalia of the Romans, for all classes of 
Society are confounfled whilst it lasts. 

3/. Pun^oni UUara, — (Alovcable) ; this festival, which Is kept in commemoration of the 
marriage of Si>a, \ ishnu and other gods, is to be kept on the day w hen the ^locn is in the 
Naeshutfv Puaigvnu, On the above account this day is held auspicious for mairying. 

Soiar Festlvuls, 

1 . T ai'shdritinhvm , — The ficginning of the Solar Sydereal year; kept therefore on the Istdaj 
of tne month Vaisac’ha (Tamil Chitram) when the Sun enters the Sign Mesha Y'- This holy day 
is kept by resorting to the sacred rivers, giving alms, and sacrldciag to tlio Pitris, or spirits of 
deceased ancestors : also a day of recreafion, 

2 . Dechanayarda Piinia — The 1 st day of the month Sra''vana (Tamil Audi) when the 

Sun enters Car cat a ^ . The same observances as for V aistic'ha, 

3. Andy F//ndf/ga.— The last day of the same month, a day of recreation and entertainment 5 
on which the Hindus feast on boiled cocoanuts, 

4 . Vishu Ptinia Caliim — The 1st daj of the month Cdriiga (Tamil Jrpesi) when the Sun 
enters the Sign Tula ^ : the same observances as for Vaisac’ha, 

5. l^ttiiraynna Punia Calum , — ^The 1 st day of the Solar month Magh (Tamil Tyc) when the Sun 
enters the Sign Carcata Vf . This is the grand festival of thePungol, on which day, after the usual 
bathings, giving of alms, and sacrifices to the Pitrls, the Hindus otfer boiled rice to the Sun, then 
5 (.attcrit over their fields to propitiate abundance. At the end of the ceremonies, they worship the 

Cow, and then It is pretended that some ill luck falls on a particular animal which becomes a victim 
for the general safety. 

}tlaioQ PiingoL ^fhis Is a continuation of the feast which began on the preceding day. The 
worship of the Cows and Balls continues ; all the cattle are decked with flowers, painted horns, 
&c. and driven about the fields, as if for their amusement, 

N, B, lor the annWersaries of the accession of the 14 Menus, see Text, page 31 U 



ERRATA, 


PREFACE. 

Page, Line. 

iii 4 from the top, for Jydnlish^ read Jy6tish» The same correction in the 3d line from 
the bottom. 

vii 11 from the top, strike off the full stop . and read ; 
ix ^ from the bottom, for Cycles^ read Cycle, 

xii 13 from the bottom, for P hccnoimnoe ^ read Phoenomena. 

ib* in the same line, for 2h 24ta, read 8h SSm or 22^ 25 v 36 p Hindu time. 

FIRST MEMOIR. 

11 last word of the page, for Asccndeiitia, read Antecedentla, 

17 15 from the top, for at the end of the Tables^ read m Appendix lY^pcc^e 307, 

20 1 of the note, for Note, read Appendix W^page 245, 

23 5 from the bottom, for Cycle^ read Style, 

ib. last line of all, for Cali.) ugain 3102, read 903.2* 

26 7 from the bottom, for Ascends ntia^ read Antecedenfict* 

29 13 from the bottom, for could^ read roould, 

35 23 from the top, for Ascendentza, read Antecedentia, 

39 11 from the bottom, for let it 6e, read let he, 

40 16 from the bottom, for Caronologists, read Chronologers, 

43 8 from the bottom, for at^ read xcith, 

45 1 of the note, for Notc^ read Second Appendix, page 307. 

54 14 from the top, strike off the comma between less than^^nd for i and place itafter Rest* 

ib, 17 from the top^ for is^ read was. 

SECOND MEMOIR, 

69 last figure in the Table at the bottom, for 25, read 24, 

ib. 7 from the top, for Mnlkya^ read Muc'hya. 

70 7 from the top, for Sanyama, read Sanga}na* 

71 7 in the note, for Narikas^ read Nazi cays, 

ib. last line of the note, for at the end of the Tables’^, read of the Volume, 

73 12 from the bottom, for Third Meinoir*^^ read Appendix to the Second Memoir^ 

169. 

75 14 from the top, for Bhaiava^ read Bhalava. 
ib. 8 from the bottom, for lasts ^ read is, 

ib, last line of all, for third Memoir^ read Appendix to the Second Memoir. 

76 16 from the top, strike off the stop after Mahayui^) and of the following word strike offT^ 

and read the, 

77 11 from the top, for Kcta^ read Ketu, 

81 12 from the bottom, for Memoirs^ read Memoir. 

86 8 of the note, for Nointlon^ read Nutation, 

ib. last line but one of the note, for Epycicular^ read Epkimtlar, 

87 g at top, for “ and the Amevas^a", read and the ends of the Amavasya, and Prathama 

Tit his, 

so 14 from the top, insert 45s ovor the quantify 2Sg 45v 32l’ and read thus 45g 

. _ 2S 45 S2 


Id H %i: 
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ERtlATA. 


Line. 

94 7 from the top, for let it hcy^ read let be, 

103 last line of all, the same correction, 

104 last note, for Booja, read Bhuja, 

115 4 of the article C, after “ the Sun and Moon’s/' add relative (rerolutions). 

117 1 in the note, strike off Amavas^a, 

124 in the marginal note, for Moony read Sun, 

J'27 9 from the top. for Equationy read Motion. 

130 4 from the bottom, for Malas^any read Malajala, 

142 3 from the top, strike off I, 

153 8 of Article % for thesCy read those, 

158 last line but one, for the time that xcill elapsed'^ read the time that will have elapsed. 

APPENDIX TO THE SECOND MEMOIR. 

171 4 fi’om the top, for Josela BarcaJosej/y read Joscla BascarJo^ej/, 

THIRD MEMOIR. 

197 IS from the top, for precedeSy Te5i{\ precede, 
ib. 15 from the top, for those of the tzcoy read one of the two. 
ib. 4 from the bottom, for inspectioHy read analogy, 

199 10 from the^top, at the beginning, strike off 24?. 

200 7 from the top, for zszU read uas, 

201 S from the top, for S53t* i7g iQv read 353d 27s 10^ 31f. 

204 1 of the note, for Suduy read Sucla, 

215 13 from the bottom, after of the Baluyiigy add he proposed, 

dPOURTH MEMOIR. 

220 in the note, for page 2£ infra, read page 232. 

APPENDIX If. 

246 13 from the top, for Chronologisty read Chronologer, 

247 S from the top, for inventiony read inventor, 

255 3 from the bottom, in the sum of the Sun’s mean Longitude, for 0’ 3G’ 0' 52,9, read 

0’ 18" O' 52,9. 

267 5 of proposition C, from the equation at the end, strike off ~ the sign of equality, and 

substitute that of ratio. 

274 in the note, last line of figures^ for T iz: 26d 8^ read 264 8? Ov 56p. 
ib, last line of the note, after which is the same as above”, add vi«t p £73.” 

273 in the computation of the Sun’s apparent Longitude, at the bottom, whei ever the word 

fJolaiicn appears^ read f^utation, 

APPENDIX in. 

297 1 at the tnp, at its beginning, for the last of which is always of 355 days, read Eleven 

of which are always of 355 days.” 

lb, whe.e\er the words Yerdegirdy and Y^erdegirdic zp^o^r% in this page, read Yezd.egird 2 it.d 
Yczdegirdic, 

ib. 18 from the lop, for revoluifonSy read account, 

2/8 4 from the bottom, for Chronologist, read Chronologer, 

299 / from the top, for Marshervamy read Marshesvanu 

302 8 from the top, for Snidasy read Suidas, 

304 6 from the bottom, for « U freiV^^ read it fait, 

ib. 5 from the bottom, for Vauy read Van, 
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Ill 


APPENDIX IV. 

Pcifijc Lin?# 

307 3 of the first paragraph, for amount to six hours of read amount to nearlj/ 

KiNE hours of 

309 14 from the top, at the end. for before A”, read behind A. 

S18 iu the heading of the second column of the Kalendar^ for or Ckaitram^^ y read or Bengal 
Chaitra.^^ 

FRAGMENT I. 

325 1 of the third paragraph, for combats^ read combotes, 

ib, 8 from the bouom, at the end, for it proceeds S'* | to 3*|”, read it proceeds//*om 
3*1 to S°|.” 

329 3 from the top, near the end, for It is constructed”, read it was constructed.” 

FRAGMENT IV. 

335 2 & 3 of Article I, to 4925, of the Cali yug, and the 1747th since the birth of Sail. 

rabana”, add elapsed • the current years being 4927th of the Cali yug, and 
1748th Saca.” 

S39 4 from the top, for the Sun^s mean motion, read the Moony's mean motion. 

347 In the line of Di^itSy for 12' 30% road lU’ 30', and the same of the two other quantities. 

ASTRONOMICAL TABLES, 

2 Table TI, in the last line of the last paragraph, for notation^ read account, 

19 Table XVII, 1st and 2d line of the title, for correspondin^j read relaticely^ 

31 Table XXVI, for the word Druva inserted in the headings of the st-cond columns of the 
Table, read Phala, 

33 Table XXVII, Part I, in the second line after the Table, for origin Chaitramf* read 
origin of Chaitram,” 

ib. 7th line do. for of iniiial root'^^ read of ike initial root,” 

S4 Table XXVII, Part 2, second line of the title, stiike otf and, 

44 Table XXXIII, in the body of the Table, after Benares^ the Hindu name Cassi of that 
city should be inserted ; and for the same reason, after Oogein^ should appear Ujani, 

65 Table XLIX, lest line of all, after the words “ citil add the diiieience 21* 

25^' 48'’ (S’* 34' 19^,2 E, f.) being only a fraction of the current day.” 

CHRONOLOGICAL TABLES. 

Line. 

T 15 from the lop, for address himself fo”, read address himself, 

\Ii 18 from the bottom, for “ on the 10th of April at 51* 15^”, read on tho 10th April 

(and Column at 51* 15'.” 

ix 2 from the top, at the beginning, for 11th April,” read ‘^(according to Dr. Wilson’s 
communicatiorO 12 h April.” 

xiii 15 from the top, for “ or iu the latter supposition”, read •• but in the latter supposition.” 

XX 4 from the lop, for as we find an asLerisk"^ read as we find a 


N. B — For the Errata la the spelling of the Sanscrit terms, see the Glossary^ 
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TABLE r. 

Forftnding the Inilial Feria, and Sydcreal beginning of any Solar Year, according to the 
Taniul Kalendar ; the duration of the year (that of the Ariah Siddhania) being 355fl 15S 
lop. Vuchij. 


Druta. 


Cali yng. 
4802 

Roots. 

To be used with an 

Epoch. 

Epoch or 
DruTa. 

A. D, 1700 

n. 

(0) 

G. 

2 

T. 

11 

p, 

15 

Secular 

years. 

Roots. 

Roots 1 

(1) 

1 5 

31 

15 

100 

C6) 

52 

5 

0 

2 

(2) 

31 

2 

30 

200 

CH) 

44 

10 

0 

3 

(3) 

46 

33 

45 

300 

efi) 

36 

15 • 

0 

4 

(5) 

2 

5 

0 

400 

C6) 

28 

20 

0 

5 

(6) 

17 

36 

15 

500 

CG) 

20 

25 

0 

6 

CO) 

33 

7 

30 

600 

C6) 

12 

30 

0 

7 

Cl) 

4S 

38 

45 

700 

C6) 

4 

35 

0 

8 

C3) 

4 

10 

0 

800 

C5) 

56 

40 

0 

9 

C4) 

19 

41 

15 

900 

C5) 

48 

45 

0 

10 

C5) 

35 

12 

30 

1000 

rs) 

40 

50 

0 

20 

C-t) 

10 

25 

0 






30 

(2) 

45 

37 

30 













Example. 

40 

(0 

20 

50 

0 

For the year of the Cali yug 4 

50 

(C) 

56 

2 

30 

A. D. 1745. 



D. 

60 

(5) 

31 

15 

0 

1 Epoch for 1700 

C6) 

70 

(4) 

6 

27 

30 

j Root for 40 y 

ears 

Cl) 






Po. for 

4) 

ears 

C5) 

80 

(2) 

41 

40 

0 






90 

(0 

16 

52 

30 




Root 

(5) 

100 

(G) 

52 

5 

0 

which Root (5) is to be counted 






-i. e. Lrk 

lav^ St 

(cra- 

vara. 



G. 


T. 

11 

50 

5 


p. 

15 

0 

0 


6 15 


N. B.— K thf beginning of the year 1700 be required— 





D. G. 

T. 

p. 

Subtract Root for 1 year from the Epoch 

m m 

- 

(6) 2 

11 

15 

Root for 1 year 

• 

- 

0) 15 

31 

15 


Beginning of Chaitram and year Cal. 4802 . - « (4) 46 40 0 


Thursda^^ Guru^varUn 
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TABLE ir. 


For finding the Intfial Feria or Soota dina and Sydereal beginning of the Solar years of 
the Cyde of ^0 years ^ called GrahapariTrithi, as used in the Southern Provinces of the 
Peninsula^ the year being of 365'* 15S 31^ 3 Op that of the Vukia Carana. 

Siifandij^ 


For the of the year Cm. 4847 (1745.) 


1*1 rgt r’jtoc'i 
or Acchu 
A Cali ju^ 
S07S com- 


plete; or 
A.Antc Chri?. 
1^4. 


1 

b'pcchs of Cycles.! 

Roots 

of Years, 

Cycles. 

i 

Epochs. 

Years. 

Roots, 


D. G. 


D. G. 

0 

(6) 4 

0 

(0) 0 

1 

(0) 19 

1 

(1) 19 

2 

(1) 36 

2 

(2) 31 

3 

(2) 53 

3 

(3) 47 

4 

1 

(4) 10 

4 

(5; 2 

5 

(5) 27 ' 

5 

(6) 18 

6 

(6) 44 

6 

(0) 33 

7 

(11 1 

7 

(1) 49 

S 

(2) 18 

8 

(3) 4 

9 

(3) 35 

9 

(4) 20 

10 

r4) 52 

10 

(51 35 

11 

(61 9 

20 

(41 10 

12 

(0) 26 

30 

(21 45 

13 1 

(1) 43 

40 

(11 21 

14 

(31 0 

60 

(61 56 

15 

(4) 17 

60 

(51 31 

16 

(5) 34 

70 

(41 6 

17 

(6) 51 

80 

(21 42 

18 

(1) 8 

90 

(11 17 

19 

(2) 25 , 



20 

, (3) 42 

f 


21 

(4) 59 



22 

(6) 16 



23 

(0) 33 



24 

(1) 50 




According to the Vachlj, 
to the Sittandij 

Difference 


ExAMPLt 

of the Calculus, according to the SUfandn, 
for the year Cali yug 4817 current or A. D. 
174 t. 

To determine the Cycle, 
t^O)i744(i9 
3i 

add ei 
58 

Answer. 19th C^clc 5Sth year. 
Rule. 

D. G. T, 

Epoch Cycle 19 (2) 25 

Root for years 50 (fi) 55 

Ditto for 8 (3) 4 


Epoch (5) 25 0 

which being an even j ear, add 4* ■»? 

Beginning of year &; Chait. (5) 25 31 

From which it appears that the beginning 
of the year and Chaitram falls after the 5th 
day from Sunday, i. e. Friday^ at 25g 3lv 
after Sun rise, which fraction of day being 
less than 30 guddias; marks the time beff^re 
Sun set (at Lanca), and in this case the Civil 
and Sydereal notation agree. 


D, G. F. 

(5) 25 « 15 

(5) 25 331 0 
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How to fiod the beginning of any month in the yeir, by means of Table I and III. 


Example. 

Hating found by the Rule given at the foot of Table I, the manner of determining the 1st of 
Chaitram and year, according to the Vachij ; and the same Table If, according to the Sittandijj let 
the ist of the Taraul month Faratasi (Indian September) be required. 

Rule. 

Vachij. Sittandij, 

Beginning of o. c, v, p. d. g. t. p. 

Chaitram and year (5) 25 6 15 Annual Epoch (5) 25 31 0 

Root Table III, 
part 3d, for Auvani 
(preceding month) 

complete, N. S. (2) 26 44 6 Root Table III, part 3d, (2) 26 44 6 

Beginning of Faratasi (0) 51 50 21 Indian September (0) 52 15 6 

Sunday. 

Bat if we use the 2d part of Table III, instead of part 3d, we would have to begin from the 
month of Chaitram, and in order to reach the proposed Epoch to sum up successively the RooU 
for every month up to that of Faratasi. 

Example. Neuo Style. ^ 

n. G. T. p. 

Beginning of Chaitram and year 4847 ( 5 ) 25 6 15 April 

Root for Chaitram, p. 2, - (2) 55 32 1 for May 

Beginning of Viassei, . • (1) 20 38 16 May 

Root for Viassei, . • C^) 24 12 1 for June 

Beginning of Auni, - .. (4) 44 50 17 June 

Root for Auni, - « (3) 36 38 1 for July 

Beginning of Audi, .. •. (1) 21 28 18 July 

Root for Audi, - - (3) 28 12 2 for August 

Beginning of Auvani, - . (4) 49 40 20 August 

Root for Auvani, - - (3) 2 10 1 for September 

August. — Beginning of Faratasi, - - (0) 51 50 21 September. 

The same as before. 

It need hardly be observed, that the beginning of the ensuing year may be obtained by go*ng 
•n adding the Roots as far as the month Foongoni, 
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TABLE IV. 

For conver^/n^ Europeayi hours ^ uuniites and seconds^ into Hindu guddlas^ vignddias^ 
suras ; and vice versa. 


European hours, mii 
Hindu 

lutes and seconds into 
Time. 


Hindu guddia?^ viguddias and paras into 
European Time. 

European 

Hindu 

European 

Hindu 


Hindu 

European 

Hindu 

European j 

Time. 

Time. 

Time. 

Time. 


Time. 

Time, 

TimH, 

Time. | 

H. 

B 

11. 

DAYS. G. 


G, 

11. Ai. 

G. 

11. M. 

m. s. 

T. p. p. S. 

m. s. 

g. V. T.p. 


V. p. 

m. s. s. * 

V. p. 

m. s. s. 

1 

s so 

10 

0 25 


1 

0 24 

10 

4 0 

o 

5 0 

20 

0 50 


o 

0 48 

20 

8 0 

3 

7 SO 

so 

1 15 


3 

1 12 

30 

12 0 

4 


40 

1 40 


4 

1 36 

40 

16 0 

5 


50 

2 5 


1 5 

2 0 

50 

20 0 

6 


CO 

2 30 1 


i 6 

1 

2 24 

60 

1 1 

24 0 

7 

17 SO 




r 

7 

2 48 

• 


3 

20 0 




S 

3 12 ; 



9 

2i 30 




9 

3 36 



10 

25 0 




10 

"4 0 




The use of this Table is familiar to all Mathematicians. I sball^ honevcrj give two Examples 
of its application. 


Example T, 



1 

1 Example 11 




To convert 15h 2 im 35 s into 

Hindu time. 

To convert 56* 37^ 23'" into European Time* 

G. 

V, 

p. 

s. 

H. 

M. 

S. 

m 

Part Ist, 10h=z25 




Part 2 d 5 50.?r=20 




5Ji=l2 

30 



CSzz 2 

24 



20 iii— 

50 



30v“ 

12 



Im— 

2 

30 


7v— 

2 

48 


SO^ZZ 

1 

15 


20P— 


8 




12 

30 

3Pzi 


1 

12 

Answer - 38 

23 

57 

30 

Answer - 22 

38 

67 

12 























TABLE V. 

For finding the Dominical Letter^ Julian and Gregorian accounti. 
Parts First and Secqnd. 




Part 1st, 

Julian Secular years. 



Pait 2d, Gregorian 
Secular years. 
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« 

0) 

Concurrent Cliristian 
Secular years 0. S, | 

1 

Days of 
the week 
beginning 
each 

Christian 

century 

Julian 

Style. 

b. 
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C M) 
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.5 
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T ^ 

V- s 

- o 

g 

c 

U 

Days of 
the week 
beginning 
each 

Christian 

century 

Julian 

Style. 

Dominical Loiter 

0. s. 

C U 

C, - 

u- ... 

*2 'C 

Days of 
the W'eek 
beginning 
each 

IChristian 
j century 
Gregori- 
jan Style. 

Dominical Letter 

N. S. 

5 z 

o bC 

3 

.M 

C 4> 

.r ^ 
‘witi 

4; .. 

cq t 





mm 


A. D. 



March 




EfBal 

0 

Thursday 

DC 

14 

4202 

1100 

Sunday 

AG 

23 




320-2 

mmm 

Wednes 

ED 

14 

4302 

1200 

Saturday 

BA 

24 




3302 


[Tuesday 

FE 

15 

440!2 

1300 

Friday 

CB 

25 




3402 

ESSI 

Monday 

GF 

16 

U502 

1400 

Thurfcdsy 

DC 

26 









I 




j 



A pril • 

15502 

mm 

:Sunday 

AG 

47 

]4602 

1500 

Wednes 

TD 

27 1 

Monday 

G 

5 



Saturday 


18 

■4702 

1600 

Tuesday 

ft: 

27 

Saturday 

BA 

6 

IIHIS 


Friday 


19 

'|4S02 

1700 

Monday 

GF 

28 

Friday* 

C 

8 

3802 


Thursday 


20 

4902 

1800 

Sunday 1 

AG 

29 

MVdnes 

E 

10 

3902 

800 

Wednes 

ED 

20 


1900| 

Saturday 

BA 

so 

Moeday | 

n 

12 

IgwiiE 

Kggl 

Tuesday 


21 

5102 

2000, 

Friday 


31 

j Saturday 

BA 

13 

|4102 

JlOOO 

Monday i 

m 

22 


1 








,Heads of the Columns. 

Fart First. 

1 . Tamul Solar years counted from Epoch Cali yugam current. 

2. Christian Secular Julian years concurrent with the same. 

3. Days of the week beginning each Christian century according to the Julian Kalendar. 

4 . Dominical Letters of Christian Secular years O. S. 

5. Date on which the concurrent Tamul year begins according to the Julian Kalendar. 

Part Second. 

1. Days of the week on which . the Christian century begins according to the Gregorian 

Kalendar. 

2. Dominical Letters of Christian Secular years N. S. 

3. Date on which the concurrent Tamul year begins according to the Gregorian Kalendar. 
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TABLE V. 

Part the Third, 


Julian Secular years. 


1 

2 

3 

4 

5 

6 

Anno Ante 
Christian iEra. 

Anno 

Mundi. 

Anno from the 
L]poch Cali yu- 
gam. 

+ — 

Dominical 
Letter 0, S. 

Day of the week be- 
f;inning each Chris- 
tian century Julian 
Style. 

Day of the 
month on 
which the 
Hindu year 
begins. 

4004 

1 (*) 

Ante Cali yug. 
—903.2 

DC 

Thursday 

February 

8 

4000 

4 

—898.7 

FE 

Tuesday 

8 

3000 

1004 

Post Cali yui;. 
+ 102 

BA 

Saturday 

Id 

2000 

2001 

1102 

ED 

Wednesday 

25 

1000 

3004 

2102 

AG- 

Sunday 

March 

5 

900 

3104 

2202 

BA 

Saturday 

a 

800 

3i04 

2302 

CB 

Friday * 

7 

700 

3304 

2402 

DC 

j Thursday 

7 

GOO 

3404 I 

2502 

ED 

Wednesday 

8 

500 

3504 1 

2602 

FE 

1 Tuesday 

9 

400 

3601 

2702 

GF 

■ Monday 

10 

300 

3701 

2802 

1 AG 

Sunday 

11 

200 

3S04 

2902 

BA 

Saturday 

12 

100 

3904 

3002 

CB 

Friday 

13 

0 

4004 

3102 

DC 

Thursday 

14 


Supplement. 


Julian Secular 

Domini- 

Julian Secular 

Domini- 

[Julian Secularlonmini-j 

Julian Secular 

Domini- 

years from 

cal Let- 

vears from 

cal Let- 

years from i 

cal Let 

years from 

cal Let- 

A. A, C.IOOO. 

ter O. S. 

A. C. 1000 

ter 0. S. 

! 

A. A. C. 1000 

ter O. S. 

A. A.C. 1000. 

icr O. S. 

4000 

FE 

3100 

A G 

2200 ! 

CB 

1300 

ED 

3900 

GF 

3000 

BA 

2100 

DC 

1200 

FE 

3800 

AG 

2900 

CB 

2000 

ED 

1100 

GF 

3700 

BA 

2800 

DC 

1900 

FE 

1000 

AG 

3600 

CB 

2700 

ED 

1800 

GF 

' ( 


3500 

DC 

2600 

FE 

1700 

1 

AG 



3400 

ED 


GF 

1600 

BA 



3300 

FE 


AG 

1500 

CB 



3200 

GF 


BA 

1400 

DC 




(*) Port Royal account. 
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This Table is al ways 
to be entered with 
the odd Christian 
year current of the 
century# 


TABLE Vr. 

For finding the feria or zceekh/ day z^hkh begins any proposed year. 



Part 1st, 

Julian Sty 

le. 


Number of 

days 

to be 

added to th 

e day! 

of the week beginning 

the Century for 

findin 

g the 

1st w 

eekly day in the 

giren 

year. 







°1 

M 

2| 

S 

‘'I 

5 

6 

Odd years of Centuries. 

* 

0 

1 

2 

3 

4 

10 

b 

6 

7 

8 

14 

9 

16 

11 

12 

18 

13 

20 

15 

21 

22 

17 

24 

19 

25 

26 

27 


23 

29 

SO 

31 

32 

38 

33 

34 

35 

36 

42 

37 

44 

39 

40 

46 

41 

4S 

43 

49 

60 

45 

62 

47 

63 

54 

55 

66 

51 

57. 

58 

59 

60 

66 

61 

62 

63 

64 

70 

65 

72 

67 

68 

74 

69 

76 

71 

77 

7S 

73 

80 

75 

SI 

82 

83 

84 

79 

85 

86 

87 

8S 1 

94 

89 

90 

91 

92 

98 

93 

too 

95 

96 


97 


99 



Part Sd, Gregoiiao style, 

'Number of Uay^s to be added to the day 
|of the week beginnint( the Century for 
finding the 1st weekly day in the pro- 
posed year. 

0|l[2|3|4j5|6 
Odd years of Centuries. 


0 

1 

2 

3 1 

4 

10 

5 

6 

7 

8 

14 

9 

16 

11 

12 

18 

13 

2D 

15 

21 

22 

17 

24 

19 

25 i 

26 

27 

28 

23 

29 

30 

31 

32 

38 

33 

34 

35 

36 

42 

S7 

44 . 

39 

40 

46 

41 : 

48 

43 

49 

50 

45 

52 

47 

53 

54 

1 

55 

56 

51 

67 ' 

58 

59 

60 

66 

61 

62 

63 

64 

70 

65 

72 

67 

68 1 

74 

69 

76 

71 

*77 

78 

73 1 

80 

75 

81 

82 

83 

S4 

79 : 

85 

86 

87 

88 

94 

89 

90 


92 

98 

93 

|100 

95 

96 i 

1 

97 1 


99 

1 1 



The construction and use of this Table are explained in the first Memoir, It is in all cases to 
be entered with the proposed current odd year of the Century. 

For the years before Christ either Part first or second is to be used, as the given year happens 
to be a bissextile or a common one ; a distinction, however, which does aot apply to years after 
Christ, 
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TABLE VIL 


Shcvoin^ the Epochs and Roots of Secular years from J, D, 0 to 2000 . 


The construction and use of this 
Table are explained in the first Me- 
moir. The manner of using it is the 
same as that indicated at the foot of 
Table Ij where the Epoch for 17 OO 3 
marked at the top of the 1 st columa 
( 6 '’) 2 “ 11 ’ 15% is taken for the reso- 
lution of the beginning of A. Cm. 
4847 (1745). 

The 3d column exhibits the proper 
Roots of the Secular years wliich in- 
dicates at once its beginnings without 
the subtractiBn of one year from the 
Epoch for the same year, which is apt 
to occasion mistakes. 

The Roots for the odd years are to 
be taken out of Table I, 


1 


2 

3 


European 

Secular 

years. 

Concur- 
rent years 
Cali yu- 
gam com- 
mencing. 

Epochs mark- 
ing the begin- 
ning of the 
same Hindu 
year. 

(loots of (h** 
Tiime diffm - 
ing frotii 
(epochs by 1 
Hiudu year. 

Julian 
date in 
March. 

0 

3102 

I>. G. V. P. 

(1) 16 46 15 

D. G. T. 

(0) 1 3 

14 

100 

3202 

(1) 8 51 15 

(6) 53 20 

14 

200 

3302 

(1) 0 56 15 

(6) 45 25 

15 

500 

3102 

Co3 53 1 15 

(6) 37 30 

16 

400 , 

3502 

(0) 45 6 15 

(6) 29 35 

17 

500 

3G02 

CO) 37 11 15 

(6) 21 40 

18 

coo 

3702 

(0) 29 16 16 

(6) 1.3 45 

19 

700 

3S02 

(0) 21 21 15 

(6) 5 50 

20 

800 

3902 

(0^ 13 26 15 

(5‘) 57 65 

20 

900 

4002 

(O') 5 31 15 

(5) 50 0 

21 

1000 

4102 

(6) 57 36 15, 

v5) 42 5 

22 

1100 

1 4202 

^6) 49 41 15 

j 

i,5) 34 10 

23 

1200 

4302 , 

(6) 41 46 15 

(5) 26 15 

24 

1300 

4402 

(6) 33 51 15 

(5) 18 20 

25 

1400 

4502 

(6) 25 56 15 

(5) 10 25 

26 

1500 

4602 

(6) 18 1 15 

(5) 2 30 

27 

IfiOO 

4702 ! 

,6) 10 6 15 

(4) 54 35 

! 27 

1700 

4^02 

(6) 2 11 15 

(4) 46 4C 

28 

1800 

4902 

(5) 54 16 15 

(4) 38 45 

29 

IG'OO 

5002 

(5) 46 21 15 

t - 

(1) 30 50 

30 

2000 

1 5102 

1 (5) 38 26 15 

(4) 22 55 

31 


Example. 


Wanted the beglsning of A. D. C 22 , or Cali yugam 372 I (5 15 Saca). 



jy. 

c. 

T. 

p. 

By Tshlc Vn. 1‘^t and 2d Part, Epoch for A. D. COO - 

( 0 ) 

29 

16 

!5 

Root for 20 ye.irf, h}' Table I, - - 

(U 

10 

25 

0 

Do. for 1 year complete Do. 

(1) 

15 

31 

15 

Be<:lnning of Chaitram and year 3724 Cali yugam or 





54.0 Saca . « - - Friday 

(5) 

55 

12 

20 


Siicfiuvara. 


The (G) in the 3d column shews at once that the Secular year 3702 Call yugam (A. D. COO) 
began on a Saturday ^ Sanl^varay answering to the 19th March, 0. S. both Civil and Sydorcal 
accounts. 
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TABLE VIII. 

Pabt First. 

For years ascending from the birth of Christy from 0 to 100. 


Years 

of the First Century B. C, ascendin 

cr^ 

o' 

Years 

Ante 

Christ, 

A£ra, 

Anno 

Mundi. 

Anno 
Cali yu- 
gam. 

Roots indicating 
the beginning of 
each Tamul year. 

100 

3904 

3002 

D. 

(0) 

G. 

9 

V, 

10 

r. 

0 

90 

3914 

3012 

(5) 

44 

22 

30 1 

80 

3924 

3022 

(4) 

19 

35 

0 

70 

3934 

3032 

(V 

54 

45 

30 

60 

3944 

3042 

(1) 

30 

0 

0 

50 

3951 

3052 

(0) 

5 

12 

30 

40 

3964 

3062 

(5) 

40 

20 

0 

30 

3974 

3072 

W 

15 

37 

30 

20 

3984. 

3082 

(2) 

50 

50 

0 

10 

3994 

3092 

(') 

26 

2 

30 

9 ! 

3995 

3093 


41 

33 

45 

8 

3996 ' 

3094 

(3) 

57 

5 

0 

7 

3997 i 

3095 

(5) 

12 

36 

15 

6 

3998 

3096 

(6) 

28 

7 

30 

5 

3999 : 

3097 

(0) 

43 

38 

45 

4 i 

1 

4000 

309S 

(1) 

59 

10 

0 

3 I 

4001 1 

3099 

(3) 

14 

41 

15 

2 1 

4002 

3100 

(1) 

30 

12 

30 

1 1 

4003 1 

3101 

(•^) 

45 

43 

45 

0 ' 

4004 I 

3102 ! 

(0) 

1 

15 

0 


The construction and use of this Table 
arc explained in the first Memoir. 

Of this Table it is to be observed, that U 
gives the absolute Root for the beginning of 
}’pars. That is to say, no Epoch is to be 
added to the quantity registered, in order to 
obtain the Sydereal beginning of Chaitram 
and year falling within its limits. 

If the beginning of a year from 10 to 100 
B. C. be required, take the Root of the 
nearest one, and complete it t/ith the Root 
of the intermediate years out of Table I. 


ExAMfLB. 

Lei the Root for the beginning of the 24th year before Christ be required. 


Take Root for 20 \ears, Table VIII 
Do. for 4 years^ Table I 

Beginning of A. Cm. 3073 ' B. C. 24) Th 

The same by the Epoch, A. D. 0 Ep. 
For 20 years, Table I - . • 

1^0. for 5 years Do, - - . 

Beginning of Chaitram and year 


D. 

G. 

▼. 

F. 

(•‘i) 

50 

50 

0 


2 

5 

0 


48 

45 

0 


ct) 

16 

46 

15 Table VIII, part?, 

0) 

10 

25 

0 

( 4 ) 

(6) 

6 

21 

15 

17 

36 

15 

( 4 ) 

48 

45 

0 the same as before 


{*) Fort Royal account. 
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TABLE Vlir. 


Paut the Second. 

For ^aars ascending from the birth of Christ 0^ to that of the Creation^ according to the 

Mosaic syUcm, 


Yeirs ascending to the Creation. 


Anno 

Ante 

Christian 

iEra. 

Anno 

Mundi. 

Concur- 
rent years 
Cali yu- 
gam. 

Epochs 

of Secular years. 

Roots 

of Secular years. 

Begins 
of Solar 
years, 
Julian, 

0 

(*) 

rigin of Time at Noon, Sunday, 

D. G. T. P. 

(0) 15 50 0 

Feby. 

8 

4004 

1 

— S03. 2 

D. G. T. P. 

(2) 46 52 30 

(1) 31 21 15 

8 

4000 

4 

—^98. 7 

(6) 33 26 15 

(5) 17 66 0 

S 

3000 

1004 

102 

(5) 14 16 15 

(3) 58 45 0 

16 

2000 

2004 

1102 

(3) 55 6 15 

(2) 3S 35 0 

25 

1 

1 1000 

5004 

2102 

(1) 35 56 15 

(1) 20 25 0 

March ; 
5 

OoO 

3104 

2202 

(2) 28 1 15 

(1) 12 30 0 

6 

soo 

3204 

2302 

(2) 20 6 15 

(1) 4 35 0 

7 

700 

3304 

2402 

(2) 12 n 15 

(0) 56 40 0 

7 

. 600 

5404 

2502 

(2) 4 16 15 

(0) 48 45 0 

8 

500 

35G4 

2602 

(1) 56 21 15 

(0) 40 50 0 

9 

400 

3C04 

2702 

0) 48 26 15 

(0) 32 55 0 i 

10 j 

300 

3704 

2802 

1 

(1) 40 31 15 

(0) 25 0 0 

i 

200 

SS04 

j 1 

2902 

(1) 32 36 15 

(0) 17 5 0 

12 

ICO 

3!i04 

3002 ! 

(1) 24 41 15 

(0) 9 10 0 

13 

0 , 

4004 

3102 

(1) 16 46 15 1 

(0) 1 15 0 

14 


The construction and use of tliis Table are explained in the last Section of Part 1st of the 
first Memoir. Its application differs in nothing from that of Table VIl, excepting that if the 
Epochs are used for expounding the beginnings of the Hindu yearSj one year is to be added instead 
of subtracted (for having the complete Solar year ending) to the notation of the proposed year • 
because the \cars before Christ are noted increasing whilst ascending^ as is exemplified in the 
Rule at the foot of the preceding page. 


(*") It irnv bo worth noticing, in calculating the beginning of the Solar S 
accordiw* tu the Mosaic system, by the Hindu foimula, it fails uu a Sumlay, 8tb 
difference being only 20 minutei European lioje. 


\dercal year of the Creation 
February, Tcry near noon, the 
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TADLK X, cofiiinusd. 

Forms of Tamxil years assumed with reference to (he Julian Style, 
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TABLES OP JUPITER. 

Tables^ for computing the ranh^ name^ and beginning of the years of the Cycle of 60 
or Vrihaspatij computed relatively to the commencement of the concurrent So/ar 
Sydereal year y according to the precept of the Surriah Siddhanta and Commentary » 

TABLE XL 

Jupiter^s mean heliocentric motion for Solar ^ears imcorrectedy according to the Surriah 
Siddhanta, 


I I 

_ _ » _ i 

III 

Years. 

mean motion. 

Years. 

%'s mean motion. 

Years, 

%'s mean motion. 

■■■1 

Signs 

o 

/ 

0 


Rey 

s. 

• 

1 


Rev. 

S. 

• 

/ 

1 

1 

0 

21 

6 

10 

0 

10 

3 

31 

100 

8 

5 

5 

10 

2 

2 

0 

42 

12 

20 

1 

8 

7 

2 

200 

16 

10 

10 

20 

S 

3 

1 

3 

IS 

30 

2 

6 

10 

33 

300 

25 

3 

15 

30 

4 

4 

1 

24 

24 

40 

3 

4 

14 

4 

400 

33 

8 

20 

40 

5 

5 

1 

45 

30 

50 

4 

2 

17 

35 

500 

42 

1 

2.5 

50 

6 


o 

6 

SG 1 

42 

GO 

70 

5 

0 

21 

6 

600 

50 

7 

1 

0 

7 

7 

a 

27 

5 

10 

24 

37 

700 

59 

0 

G 

10 

8 

8 

2 

48 

48 

80 

6 

8 

28 

8 

800 

67 

5 

11 

20 

9 

9 

3 

9 

54 

90 

7 

7 

1 

39 

900 

75 

10 

16 

30 

10 

10 

3 

31 

0 

100 

8 

5 

6 

10 

1000 

84^ 

3 

21 

40 











2000 

168 

7 

13 

20 







K. S. 

• 

' * 

3000 

262 

11 

5 

0 

Druva A, Caliy 

ugtim complete 4100 

370 11 

17 

o 

p 

4000 

337 

2 

26 

40 










1 

5000 

1 An 

6 

IS 

20 


TABLE XIL 

Annual Tncrement^ or Equation of ‘y.'s mean heliocentric Longiiudej according to the likuy 
at the rate of 8 Revolutions in a Malta as used in present times. 


^ruTR A. Cal, coiBpl6te 4100 - ^ 66^ 0^, 


I 1 


III 

Years. 

Increment. 

Years. 

Increment. 

Years. 

Increment. 


0 UJ 


/ 0 



1 

2 21 

10 

0 24 

100 

„ 4' 

2 

4 4S 

20 

0 48 

200 

„ 8 

3 

7 12 

30 

1 12 

300 

» 12 

4 

9 36 

40 

1 36 

400 

„ 16 

5 

12 0 

50 

2 0 

500 

,, 20 

6 

It 2t 

go” 

2 24 

600 i 

» 24 

7 

10 48 

70 

2 48 

700 

„ 28 

8 

19 12 

80 

3 12 

800 

„ 32 

9 

21 36 

90 

3 36 

900 

„ 30 

10 

24 0 

1 200 

4 0 

1000 , 

„ 40 


2000 

V 

20 

3000 

2 

0 

4000 

2 

40 

5000 

3 

20 
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TABLE Xlir, 


For convert {rig J::piter^s mean hcl^nceniric motion corrected into mean Solar Sidereal iime.; 
the year being 15^ 31p 


I 1 

11 ^ J 

1 Ilf j 

IV 1 

0 

rt 

Q 

Wi 

C 

rt 

c 

in 

rt 

IS 

cu 

Castacalas. 


■A 

Dandas* 

Palas. 

tA 

C3 

*c5 

r3 

m 

CS 

u 

* 1 

'ft 

23 

:S 

xn 

C3 

a 

a. 

Vj 

trl 

ez 

0 

rd 

in 

a 


cfl 

Castacalas. 

I 

12 

o 

4 

9,4744 

1 

0 

12 

2 

4,1579} 

1 

0 

12 

2,0693 

1 

0 

12,0344 

Q 

24 

4 

8 

18,9489 

5 

0 

24 

4 

8,3l69j 

2 

0 

24 

4. 1386 

Q 

0 

24,0690 

3 

36 

6 

12 

58,4232 

3 

0 

36 

6 

12,4373 

<> 

a> 

0 

36 

6,2079 

3 

0 

36,1034 

4 

4« 

S 

16 

37,8977 

4 

0 

4S 

8 

16,6316 

, 4 

0 

48 

8,2772 

q 

0 


5 

60 

10 

20 

47,3722 

p 

i 

0 

10 

20,7896 

5 

1 

0 

10,3466 


1 

0,1721 

6 

72 

12 

24 

56,8466 

i 

6 

1 

12 

12 

24,9474 

G 

1 

12 

12,4167 

G 

1 

12,2070 

/ j 

1 84 

11 

29 

6,3210i 

7 

1 

24 

14 

29,1053 

7 

1 1 

24 

14,4850 

7 

1 

24,2414 


' 9G 

16 

33 

13.7964’ 

S 

i 

36 

16 

33.2633 

8 

1 

36 

16,5543 

S 

1 

36,2758 

1 

;108 

IS 

37 

25,2699^ 

f} 

1 1 

48 

18 

37,4212 [ 

( 

9 

1 

48 

18,0236 

9 

1 

48,3103 

10 

120 

20 

41 

34 . 7413 I 

10 

2 

0 

20 

41,5791} 

10 

2 

0 

20,6929 

10' 

2 

0,3448 

‘£0 

340 

41 

23 

9,4880i 

20 

4 

0 

41 

23.1o8l| 

20, 

4 

0 

41^3859 

20 S 

4 

0,6897 

■ 30 

361 

o 

4 

44,2329 j 

30 

6 

1 

5 

4,7372] 

30 

6 

1 

2,0789; 

30 

6 

1,0346 




‘ 

' 

40 

8 

1 


46,3163 

10 ' 

8 

1 

22,7719 

40 

8 

1.3796 

J 





60 

10 

1 

43 

27,8964 

50, 

10 

1 

43,4649 

50 

10 

1,7244 






GO 

12 

0 

4 

9,4744 

160. 

12 

2 

4,1679 

GO 

12 

2,0692 


TABLE XIV. 

For converting the fmcfioji of the first term of the Jyauizstavn Rule into SvJra iime^ 
Solar ^ ear being of 360 days^ -expressing such a Saura year. 


J -1 

l __ II _ 1 

1 III 

Numerators 

in 

as 

Q 

•« 

rt 

c 

(d 

Q 

Palas. 

Numerators 

tft 

C3 

Q 

en 

rt 

Q 

n 

rt 

73 

a. 

Numerators 

«ft 

cc 

G 

xn 

rj 

"rj 

C 

ca 

Q 

H 

0 

11 

31,2 

10 

1 

55 

12 

100 

19 

12 

2 

0 

23 

2 4 

20 

3 

60 

24 

200 

38 

24 

3 

0 

34 

33.6 

SO 

f> 

45 

36 

300 

57 

36 

4 

0 

46 

4,8 

40 

7 

40 

48 

400 

76 

48 

3 

0 

57 

36,0 

50 

9 

36 

0 

500 

1 

96 

0 

6 

1 

9 

7,2 

CO 

11 

31 

12 

' 600 

115 

12 

7 

1 

20 

38,4 

70 

13 

26 

24 

700 

134 

24 

8 

1 

32 

9^6 , 

80 

13 

21 

36 

800 

163 

35 

9 

1 

43 

40,8 ; 

90 

17 

16 

48 

900 

172 

48 

10 

1 

55 

12^0 ' 

100 

19 

12 

0 

1000 

192 

0 


Ex\mple Table XIV. 

Let It be required to conyert the fraction yItt Saura time. 
By Table XIV, - 1000 . 102" 0' 0’ 

800 - 153 30 0 

50 - 9 36 0 


Saura time sought 


46 4,8 


355 58 4,8 



















r. 
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TABLE XV. 


Ih 


Degrees of ©V motion Saura time reduced to degrees^ 
reduced to Sauru time, ^’c, of ©V moiioti. 


Degrees. 

n 

ed 

o 

ff 

m 

Days, 

Dandas, 

Castacaias. 


Months of 
30 dayi. 

• 

i 

Days, 

Dfindas 

Casta. 

f 

ft 

m 

w 

m 

nu 

1 

12 

1 

0 

12 


1 

2 

30 

1 

0 

5 

2 

24 

2 

0 

24 


2 

5 

0 

2 

0 

lo} 

3 

36 

3 

0 

36 


3 

7 

30 

3 

0 

15 

4 

48 

4 

0 

48 


4 

10 

0 

4 

0 

20 

5 

60 

5 

1 

0 


5 

12 

SO 

5 

0 

25 

6 

72 

6 

1 

12 

1 


6 

15 

0 

6 

0 

30 

7 

84 

7 

1 

24 


7 

17 

30 

7 

0 

35 

8 

96 

8 

1 

36 


8 

20 

0 

8 

0 

40 

9 

108 


1 

48 

J 

9 

22 

30 

9 

0 

45 

10 

120 

10 

2 

0 


10 

25 

0 

10 

0 

50 

20 

24C 

20 

4 

0 


11 

27 

30 

20 

1- 

40 

30 

360 

30 

6 

0 


12 

30 

0 

30 

2 

30 



40 

8 

0 





40 

3 

20 



50 

10 

0 





50 

4 

10 



60 

12 

0 





60 

5 

0 






-- - 

- 




— ■ 


Example Table XII f. 

L^t It bs rt^ulred to convert 16^ 44^^ 24* of Jupiter’s raotion, into Solar Sydereal time. 


10' . 

J >, G , 

- 2 0 

V. 

20 

p, 

41,5791 

6 - 

. 1 12 

12 

24,9474 

40'' . 

8 

1 

22.7719 

4 . 


43 

8,2772 

20^ . 


4 

0,6897 

4 . 

Solar Sydereal time sought • 

. 3 21 

27 

48,1380 

26,4033 


Example Table XV, 


I. Degrees into Time. 

LH it be required to convert ^7^ 31' 6^ of 
the :!)un's motion into Saura time, of 1 day to 1*. 

D. O. T. 

20^- 240 0 0 

7 . 84 0 0 

33 ' . 6 0 0 

1 - 12 0 
6 " - 1 12 

Time sought - 330 13 12 

or 11 mouths of 30 days 0^ 13| l^r. 


. II. Time into Degrees, 

j Let it be required to convert 11 months (of 30 
clays or 33011;, CA 13s 12^ into degrees, 

o f ft » 

11 months - 27 30 0 0 

Oda\s - 0 0 0 0 

lOgud, - 0 0 50 0 

3 . 0 0 15 0 

10 vig, . 0 0 0 50 

2 0 0 0 10 

Degrees, &c, sought 


27 31 6 0 
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TABLE XVt. 

For converting Saura time of one day to a degree^ to mean Solar Sydereal time^ the year being 
3G5d Ibi 3ir I5P. 


I 

II 

111 

Saura 

QB 

>> 

cn 

ns 

ra 

a 

tiC 

Saura 

cn 

.2 

'■73 

Vigud. 

1 

i 

Saura 

z) 

Days, 

rS 

Q 

u 

> 

jDandas 


Pa las. 

> 

1 

1 

0 

52,58681 

1 

1 

0,876 44 

1 

1,01460 

2 

2 

1 

/i5, 17361 

2 

2 

1,75289 

2 

2,0292 1 

3 

3 

2 

37570 0 42 

3 

3 

2,62934 

3 

3,04381 

4 

4 

3 

30.34722 

4 

4 

3,505781 

4 

4,05842 

5 

5 

4 

22,93403 

5 

5 

4,38223 

5 

5,07303 

6 

6 

5 

15,52083 

6 

6 

5,25868 

6 

6,08763 

7 

7 

6 

8,10764 

7 

7 

6,13513 

7 

7,10224 

8 

8 

7 

0,69444 

8 

8 

7,01157 

8 

8,11684 

9 

9 

7 

53,28124 

9 

9 

7,88802 

9 

9,13145 

10 

10 

8 

45,86805 

10 

10 

8,76447 

10 

10,14607 

20 

20 

17 

31,73610 

20 

20 

17,52894 

20 

20,29215 

30 

30 

26 

17,60415 

30 

30 

26,29340 

30 

30,43822 

40 

40 

35 

3,47220 

40 

40 

35,05787 

40 

40,58429 

50 

50 

43 

49,34025 

50 

50 

43,82234 

! 50 

50,73037 

60 

60 

52 

35,20835 

60 

1 

60 

62,58681 

60 

60,87644 

70 

71 

1 

21,07640 






80 

81 

10 

6,94445 






90 

91 

IS 

52,81250 






100 

101 

27 

38,680551 




1 


200 

202 

55 

17,36110 




1 


300 

304 

22 

56, 041651 




l 



Exi»ipl£ Table XVI. 

Let it be proposed to conyert 355^1 49 danda?, 29^95 palas^ expressed in Saura tirne^ into 
Solar Sidereal time, the year being 365^^ 15g 31^ 15p. 



Saura, 



Sydereal. 




D. 

CUD. 

YIGUD. 

Columu I 

. 300d . 


304 

22 

56,04165 


50 • 


50 

43 

49,34025 


5 


5 

4 

22,93403 

II 

« 404aQ. 



40 

35,05787 


9 - 



9 

7,88802 


20palas. 




20,29215 

III 

9 . 




9,13145 


0,9 . 

m 



0,91315 

Total in Solar 

0,05 




0,05073 

Sydereal time 

m 

351 

1 

’^21,64960 
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TABLE XVir, 

Exhihilhig (he prop'css of Jupiter in dc^rces^ 6)C, for Sttlar ^cars of 365d 31 1> 3lc cor-' 

responding to Vrihaspa’l ijears of 30iD 2^1 4p 44^/2329 as deduced from the precepts of the 
Sure lull SidJhanta and Tika, 


I. ir. 


Solar 

Vears. 

Jupiter’s moan heliocentiic 
lievolutions and parts. 

Corr(‘Spondiiig duration of 
its year bein" 36 lo 2*t 4i> 44^\23u9 oil 
‘Sohir time, the rest being expressed 
jin Solar time. 

1 ..... 


[lev. 

SUiis 

• 

/ 

V 

m 

Yrs. 

Days. 

Daw. 

IM. 

Cast. j 

1 

0 

1 

a 

21 

3 

3o 

1 

4 

13 

20 

46 , 7 0 5 5 1 

C¥ 

0 

2 

0 

42 

7 

12 


8 

2G 

53 

33,5310 j 

3 

0 

3 

1 

9 

<a 

10 

48 

3 

12 

40 

20 

20/2965 

4 

0 

4 

1 

24 

14 

-21 i 

4 

16 

53 

47 

7,0620 

5 

0 

5 

1 

45 

13 

0 

1 

5 

21 

7 

13 

53,8274 

G 

0 

6 

2 

6 

21 

3G 

G 

25 

20 

40 

40,5929 

7 

0 

7 

2 

27 

25 

12 

7 

29 

34 

7 

27,358 4 

8 

0 

8 

2 

48 

28 

48 

8 

33 

47 

34 

14,1239 

9 

0 

9 

3 

9 

32 

24 

9 

58 

1 

1 

0,8394 

10 

0 

10 

3 

30 

3) 

0 i 

10 

42 

14 

27 

47,6552 

20 

1 

8 

7 

1 

12 

0 

x;0 

87 

28 

5 3 

35,3:01 

30 

2 

6 

10 

31 

48 

0 

30 

126 

43 

> 

«. j 

2^,9656 

40 

3 

4 

U 

2 

24 

0 

40 

1G8 

57 

51 

10,0208 

50 

4 

o 

17 

33 

0 

0 

50 

211 

12 

18 

68,2700 

60 

5 

0 

21 

9 

xJ 

36 

0 

1 

60 

253 

26 

46 

45,9312 

70 

5 

10 

24 

34 

12 

0 

70 

295 

41 

14 

33,586 4 

80 

G 

8 

28 

4 

48 

0 

SO 

337 

55 

43 

2l,24lG 

90 

7 

7 

1 

35 

24 

0 

91 

19 

8 

5 

24,6639 

100 

8 

5 

5 

G 

0 

0 

101 

61 

22 

o o 

J vJ 

12,3196 


Example T vbli: XVII. 

lo Wanted the number of Jupitei's mean hehocentric revolutions and psrts In 175 Solar years. 




K. 

s. 

« 

t 


Part I, for 100 Solar years 


8 

5 

5 

6 

0 

70 do. 

• 

5 

10 

24 

34 

12 

5 do. 

- 

0 

5 

1 

45 

18 



Answer 14 

9 

1 

25 

30 


'2^ Wanted the time in terms of Jupiter’s own year, answering to 175 Solar jears* 


Part Ily for 100 Solar years 

Y. 

101 

D. 

61 

D\N. 

22 

p. 

33 

12,3106 

70 do. • • 

70 

295 

41 

14 

33.5'i64 

5 do. • • 

5 

21 

7 

13 

53,8274 

As the days exceed 1 of xears 

176^ 

’^378 

11 

^1 

39,7311 

Subtract 1 year 


561 

c» 

4 

44,23i9 
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TABLE xvnr. 

Exhibiting the Epochs of expunged ^ears of the Cycle of tO ycars^ from the hegtnning of the 
Cdi yug to 5128, in mean Solar Sydcreal time. 


l.J. 

•E d 

m 

tn ^ 

pCJ 

o C> 


y’s mean 
leliocen- 
^ric Lon- 
jitude. 

to 

• 

w 

'S 

ttJ 

vS 

*3 

cd 

o ^ 

^ c 

^ a 

a> 

R. 

s. 

V 

>» 

Q 

§ 

Q 

"3 

cu 

u 

3040 

1 

4 

8 

55 

128 

42 

31 

52,0636 

2350 

2 

11 

Ili 

141 

126 

28 

13 

34,46-25 

2874 

S 

19 

2? 

227 

124 

13 

55 

16,S6l4 

278S 

4 

26 

5i 

313 

121 

59 

36 

59,2603 

2702 

5 

33 

s' 

399 

119 

45 

18 

41,6592 

2616 

6 

40 

11, 

485 

117 

31 

b 

24,0531 

2530 

7 

48 

m 

571 

115 

16 

42 

6,4570 1 

2444 

8 

55 

5' 

657 

113 

2 

23 

48,8569 

2358 

9 

62 

8 

743 

lio 

43 

5 

31,2548 

2272 

10 

69 

11 

829 

103 

S3 

47 

13,6537 

2186 

11 

77 

2 

915 

106 

19 

28 

56,0526 

2100 

12 

84 

5 

1001 

104 

5 

lb 

'38,4515 

2014 

13 

91 


1087 

101 

50 

52 

20,8504 

1928 

14 

98 

11 

1173 

99 

36 

34 

8,2493 

1842 

15 

106 

2 

1259 

97 

22 

15 

45,6482 

1755 

16 

lis 

5 

1345 

95 

7 

57 

£8,0471 

1670 

17 

120 

8 

1431 

92 

53 

39 

10,4460 

15S4 

18 

127 

ir 

ioi7 

90 

39 

20 

52,8449* 

1498 

19 

135 

2 

1603 

88 

25 

2 

35,2438 

1412 

20 

142 

5 

1689 

86 

10 

44 

17,6427 

1320 

21 

149 

8 

1775 

‘83 

66 

26 

0,04 1 6 

1240 

22 

156 

11 

1861 

81 

42 

7 

42,4405 

1154 

23 

104 

2 

1947 

79 

27 

49 

24,8394 

10C8 

24 

171 

5 

2033 

77 

13 

31 

7,2383 

9821 

1 

25 

178 

8 

2119 

74 

59 

12 

49,6372 

rqg! 

25 1 

185 

11 

2205 

72 

44 

”54 

32,0361 

810 

27 * 

193 

2 

2291 

70 

30 

36 

14,4350 

724 

28 

200 

5 

2377 

68 

16 

17 

50,8339 

GS8 

29 

207 

8 

2463 

66 

1 

69 

39,2328 

552 

SO 

214 

11 

2549 

63 

47 

41 

21,6317 

466 

31 

222 

2 

2635 

61 

33 

23 

4,0306 

380 

> 32 

229 

5 

2721 

59 

19 

4 

46,4295 

294 

n 

t 

2S6 

8 

2807 

57 

4 

46 

28,8284 

20g 

1 S4 

243 

11 

j2S93 

54 

50 

28 

11^2273 

12^^ 

! So 

251 

2 

: 2979 

62 

36 

9 

63,6262 

SC 

AD 

; 36 

253 

e 

> 30G5 

50 

21 

51 

36,0251 

5( 

) 37 

265 

? 

; 3151 

43 

7 

S3 

18,4240 

13C 

) ss 

272 

11 

t 3237 

45 

53 

15 

0,8229 

22^ 

> S9 

280 

c 

i: 3323 

43 

3S 

56 

43,2218 

305 

1 40 

237 

1 

51 3409 

41 

24 

38 

25,6207 

39^ 

1 41 

294 


5 :495 

39 

10 

20 

8.0196 

48( 

) 42 

301 

1 

1 3531 

36 

66 

1 

50^4185 

32^8174 

5G( 

3 43 

309 

( 

3067 

34 

41 

43 

05‘ 

21 44 

316 


5 3753 

32 

27 

25 

15,2163 


mean 

ncliocen. 
trie Lon. 
liitude. 

vt 

b* 

ctS 

09 

cn 

n 

Q 

V* 

wt 

a 

cet 

Q 

«n 

a* 

CU 

03 

'5 

u 

rt 

en 

0 

Periods. 

Ji Q 

k 

6< 

.5 2 

■s ^ 

S * 

CU 

R. 

s. 

3i3 

8 

3839 

SO 

13 

6 

57,6152 

45 

738 

330 

11 

3925 

27 

58 

48 

40,0141 

46 

824 

333 

2 

4011 

25 

44 

SO 

22,4130 

47 

910 

345 

5 

4097 

23 

30 

12 

4,8119 

48 

996 

352 

8 

4183 

21 

15 

53 

47,2108 

49 

1082 

359 

11 

4269 

19 

1 

35 

29,6097 

50 

1168 

367 

2 

4355 

16 

47 

17 


51 


374 

5 

4441 

14 

32 

58 

54,4075 

52 

1340 

331 

8 

4527 

12 

18 

40 

36,8064 

53 

1426 

. 3SS 

11 

4613 

10 

4 

22 

19,2053 

54 

1512 

396 

2 

4699 

7 

60 

4 

1,6042 

55 


403 

”5 

4785 

5 

35 

45 

KtfBSSSm 

56 

1684 

410 

8 

4871 

S 

21 

27 

26,4020 

57 

1770 

417 

11 

4957 

1 

7 

9 


58 

1856 

i 425 

5 

5042 

364 

8 

22 

22,1998 

59 

1941 

4S2 

5 

5128 

351 

54 

4 

4,5937 

60 

2027 


Example I. 

Wanted the y^nr of the Cha'cra which concurs with 
L. Cali jHgam 55 complete^ or 56 current, 

1 . 

For meab heliocentric Longitude. 


Table XF, for 50 
Do. 5 


Eiiah 

Tabic xri 

/ M 

50 . 2 0 

5 - 12 


R. S. “ ' ^ 

4 2 17 55 0 

5 1 45 50 

47 19 20 50 
_ 2 12 


5?cbt. ~ 4 7 19 18 18 
\ from + 47 SO to complete the 


2 12^ Sign. Wanting 10 41 42 

To convert which into time. 

D. 1). V, c. 

120 20 41 54,7413 
8 1 22 46,3163 

12 2 4,1579 

8 1 22,771*9 

24 4,1386 

20* 41' 42^ = 128 42 31 52,1206 
By Table XVIII 52,0636 

Difference of the Tables 0,0660 
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Lastly, — ^ — 56 years ('V’s.) 

' The first rxpHTi^ed yc^r of the Chacra after th<> Epoch Caliyugam is, therefore, due when 53y 
1280 42<t 81p 52'- Solar time, have expired, and l/.^s Longitude is precisely {4cr) 8^.. 

Example II. 

For the nearest expunged year of the Clncrato A. Cali yugam 5129. 





T, 

R. 

s. 

® 

t 

9 


For the B'jah. 


Table Xr, 

5000 

- 421 

6 

18 

20 

0 


Table XII. 



100 

8 

5 

5 

10 

0 


5000 X 20' 


5> 

20 

1 

8 

7 

2 

0 


100 4 



9 

- 

9 

3 

9 

54 


20 0 48 










9 21 

36 


5129 

- 432 

5 

3 

41 

54 







— 

3 

25 

9 

36 

3 25 9 

~36 














432 

5 

0 

16 

44 

24 


which shews that on the last day of the Solar year 5129 the Epoch has passed by 1C' 44* 24^^ of 
IJL’s motion, which converted into Solar time by Table XIII, givo 




D. 

p. 

c. 

10' - 

2 

0 

20 

41.5701 

6 . 

1 

12 


24,9474 

40^^ . 


8 

1 

22,77 1 0 

4 . 



48 

8,2772 

20* . 



4 

0,6807 

4 - 




48jl380 

Y. 


21 

27 

23,4033 

5123 - 

365 

15 

31 

31 

5123 - 

361 

54 

4 

4,5967 


Epoch of Cshaya when 'y’s Longitude is 

precisely (432r) 5s . . . A, Cali yu gam 5123 - 361 54 4 4,59u7 

For T/’s years 432rX 12+55— 5189 years. Hence 5189 — 5129 = 60, which shews that ia 
5129 Soldr Sidereal years, there is a whole cycle or 60 'It’s years expunged according to Astro. 
Bomical computation. 

Example IIL 

To find the cycles and years of Jupiter, the natural days, guddias, viguddiaS, Ac. elapsed of 




R. 

s. 

0 

f 

it 


By Table XI, 

- 3000 

252 

11 

5 

0 

0 



100 

S 

5 

5 

10 

0 


For the Bijah, 

1 

1 

1 

0 

21 

6 


Table XII. 

3101 

261 

^5 

10 

31 

6 


SOOO - 2’ 0' 0" 

I3ijah Sodium 

— 


2 

4 

2 

21 

100 - 40 









1 . 2 24 


261 

[5 

8 

27 

3 

id 


Sodium 2 


60)3133(52 18 the years of the remain- 
138 cler to be counted frorn 

Vijaya the 27th ifiJu* 

Remainder 18 jire. 



( ‘^2 ) 


The year sought will be the 44th called Sadkarana, For the time due to the degrees above 
complete signs. 


P. 

15,7054 

235I531 

29,1053 

G,2U79 

I^OSIG 

li,tO70 


. being 

8“ 27' 

0 

36*. 


D. 

G. 

V. 

8" - 

96 

16 

33 

20' . 

4 

0 

41 

7 - 

1 

24 

14 

3* • 



36 

SO'" - 



6 


The ’wliole time expired is therefore S137 years of Jupiter + 101 42 12 £7^5083 

But it is not necessary to refer to the birth of Christ to find the Vrihaspafi year corresponding 
to any proposed year since that Epoch, and when the name and rank of the Chacra year only 
aie wanted, the Rule is confined to a common addition and division. 

Rule, 

If the Christian year be proposed, find the corresponding one of the Caliyug by adding 
3101 thereto, the sum will be the last expired >ear of the same.’* 

Divide the expired years of the Cali ) ug by 80 : add the quotient to the dividend : divide 
again the sum by 60, the quotient will give the number of cycles expired ; and to the 
remainder, if the proposed year should fall less than 31 from the last expunged year of the 
Chacra (found in J'able XVIII) add 28 ; bet if it falls in the 55 remainiiig \ears of a cycle 
of S6 years, add 27 years, and the remainder so increasc?d, will indicate the numeral of the 
current year of the Chacra, and consequently its appropriate name.’’ 

Example I. 

I^et the rank and name of the Chacra year which corresponds with A. D. 1322, be required, 

1822 


4Q23 


3101 


By Table XVIII 

86)4923(57 

the last expunged 

57 

3 ear fell on A. C, 

60)19S0(8a 

4871 . - 4871 


180 

DifiTerencp 52 

0 

therefore 27 are to be added. 

+ 27 

27 


vliicli increased remainder, indicates at once Vijaya, the 27th year of the Chacra, as. the current 
om/. 

Example II, 


Ry Table XVIII 

the last expunged 
yearfdl ou A. C, 
5012 


Let the same be v,antv.'d for A, D. 1951, 

1931 

5052 -f 3101 

86)50^(58 

58 

60)5110(85 
310 
10 

+ 28 


5042 


DifiVrence 10 

w 1C. oiffpronce ^bting K ss than 31) fudicates that 2S 
ore o Le added to the renmindei after division by 60, 


38 


^The increased remainder indicates at once Crad^iiy the 38th year of the Cycle, as the current 
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TABLE XIX, 


Exlibilh^ the Epochs of the expunged pears of the Cpcle o f fiO years^ ngreeahh^ to the Jpmu 
iisiava^ compared iciih those of the Surriah Siddhanfa from the birth of Salivcihana^ 


^ Years of the Cali yug. 


Years from th<‘btit1iof 
Sali\ ahana. 


1 Siuriah 


Jyautis- 

SUidhantn 


tava. 

3237 

+2 

3239 

33^23 

1 

3324 

3409 

1 

3410 

3495 

0 

3495 

3581 

— 1 

3580 

3CG7 

2 

3665 

3753 

3 

3750 

3839 

3 

3836 

3925 

4 

3921 

4011 

5 

4006 

4097 

6 

4091 

4183 


4177 

f 

4‘269 

7 

42C2 1 

4355 

8 

4347 1 

4441 

9 

1 4432 I 

4527 

9 

1 451S 

4613 

10 

4603 

4699 

11 

4G8S 

47S5 

12 ' 

4773 

4S71 

13 ' 

4858 

4957 

13 i 

4944 

5042 

13 ' 

5029 
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TABLE XX. 

OJ the Sun^s mean motion for days. 
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22 
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Sun’s Druva 11* 25® 25' 34'^ 23^'' A. Cali yugara 4399 complete. 


Generally, for all the Tables contained in this collection where a Druva is gi^en, if you com- 
pute the number of natural or Savait days elapsed from the end of the year for which the Drwra 
is giren, and add to its Longitude, the Snn, or Planet’s motion due to the said number of days, you 
will have their mean place in the Hindu Zodiac for the proposed day, at mean midnight under th« 
lleridianof Lanca. 












TABLE XX r. 

Of the mean motion of the Mooyi, of her Jpogce, ::ith liijah and Node ; The Bijah being common to both 
the latter-, but as the Node is taken to move in unlecedentia, its Bijah is subtractive. 
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TABLE XXn. 

Of the Sun^s Anomalistic Equation. 

7^, B. To find the Argument of this Table ^ subtract the Suii^s mean place fi o?n that of his 

Apogee for the time ^ieen. 
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TABLE XXIIL 

■Of (he Moo?i's Anomalistic Equa(i.'}T:. 

B. To find the Argument^ subtract the Moojz's mean place frori that of her Apogee. 
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TABLE XXIV. 

Of Mauacand.4, 

Solar Equations, Ravz P'hala, 

Extracted from Mr, Davis’ Paper on the Astronomical Computations of the llindu<. 

Asiat^ Res, Vol, ll^pa^e 
Argument, the Sun’s Anomalt, 
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TABLE XXr. 

Lunar Equations* Chandra P'hala* 

Vide Notes preceding Table, 

Argument, the Moon^s Anomaly. 
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TABLE XXVI. 


Being the first of the Vakiam process. 

This Table fbo Drura of the Moon’s true pLice and her tnie motion for ererv daj la a 
Devaram, or 2*48. days. Commuiiica.trd by Andy Sasbya Sastra. 
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9 3 26 

9 16 61 

10 0 1 


10 12 55 

10 25 34 

118 1 

11 20 17 

0 2 25 


0 11 29 

0 26 31 

1 8 36 

1 20 46 

2 3 3 


.2 -c 


171 

172 

173 

174 I 4 



4 21 4a 

5 6 46 

5 19 53 

6 4 8 

6 18 27 


7 2 45 

7 17 0 

8 I 10 

8 15 9 

8 28 67 


9 12 SO 

9 25 49 
10 8 52 

10 21 39 

11 4 13 


11 16 34 

11 28 46 

0 10 52 

0 22 55 

1 4 58 


1 17 4 

1 29 18 

2 11 42 

2- 24 18 

3 7 9 

3 20 15 

4 3 37 

4 17 14 

5 15 












•R 

Moon 

’spyij/,t i 

204 

s. 

5 

• 

15 

1 

4 

7 

205 

5 

29 

17 

206 

6 

13 

34 

207 

6 

27 

53 

208 

7 

12 

IL 

209 

7 

26 

24 

2!0 

8 

10 

29 

211 

8 

24 

23 

212 

9 

8 

5 

213 

9 

21 

32 

214 

10 

4 

44 

215 

10 

17 

40 

216 

11 

0 

21 

217 

11 

12 

49 

218 

n 

25 

6 

219 

0 

7 

14 

220 

0 

19 

18 

221 

1 

1 

20 

222 

i 

13 

25 

223 

1 

25 

34 

224 

2 

7 

52 

225 

2 

20 

h\ 

226 

3 

3 

4 

227 

3 

16 

2 

228 

3 

29 

15 

229 

4 

12 

43 

230 

4 

26 

27 

231 

5 

10 

22 

232 

6 

24 

29 

233 

6 

8 

42 

234 

6 

23 

0 

235 

7 

7 

19 

i 236 

7 

21 

36 

237 

8 

6 

46 

23S 

8 

19 

46 

239 

9 

3 

35 

240 

9 

17 

11 

241 

10 

0 

31 

242 

10 

13 

35 

243 

10 

26 

25 

244 

11 

9 

0 

245 

11 

21 

22 

246 

0 

3 

35 

247 

0 

15 

41 

248 

11 

0 

27 

44 
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TABLE XXVII, Past 1 . 

Being the second used in the Vakiam^ or Solar process^ and called hi^ the Tamul Astronomers 
the Voghiadi Talle^ ^'C» 


1 

Solar months. 

Dates. 

Equati- 
on for S 
days in 
calas. 


1 

1 

Solar months, 

- 

Dates. 

Equatr. 
on for S 
days in 
calas. 


1 

Ciialtram, 

1 

11 

0 

7 

Arpesi, 

1 

1 

6 

r 

' — 

9 



.n. 

+ 

9 

2 



or 

17 

13 



or 

17 

3 



Vaisa^cha. 

_ 

25 




Cartica, 

25 

5 


2 

Vyatsei. 

I 

19 

1 

8 

Carttga, 

1 

6 

7 


— 

0 

21 



+ 

9 

S 



or 

17 

22 



or 

17 

0 



Jaisht'a, 

25 

24 



Margasiras, 

25 

10 


3 

A'uni. 

1 

24 

2 


M argali. 

1 

JO 

8 

n 

— 

9 

25 



+ 

& 

11 



or 

17 

1 25 



or 

17 

11 



Abshad’ha, 

i 25 

i 

24 

1 



Paushia. 

25 

11 


4 

Audi. 

1 

' 24 

3 

10 

4ye. 

1 

n 

9 



9 

23 


Vf 

+ 

9 

9 



or 

17 1 

22 : 



or 

17 

8 



^Srarana. 

25 

21 



Magha. 

25 

7 

i 


5 

Auvani. j 

1 

19 

4 

11 

Maussi. 

1 1 

6 : 

10 

i 


0 

17 



+ 

9 

4 

1 1 

i 

or 

17 

15 



or 

1 17 . 

2 


1 

Bha dra. 

25 1 

13 



Phalguna* 

25 

0 


C 

Paratasi. 

1 

11 

^ 1 

12 

Poongoni. 

1 

1 2 

11 




8 

1 

K 

1 

9 

4 



or 

17 1 

6 




17 

! 7 



Aswina. ^ 

25 j 

3 

1 


1 

1 Chilra. 

i 25 

! 

1 , 


Hozo to find this Table the Equation due to any proposed driy^ 

Jo Convert tli^ number of months and dajs elapsed since the origin Chaifranij the Ibnner inft 
thtir respective signs, the latterinto degree*^ 

2« If the month began la the day (after Sun rise) deduct the guddlas as cala^, which are want- 
ing to complete the day on which the month begun, whatever be the date in the said month for 
which you woik. Ana if it commenced during the niglif, add the same. Or if during day time 
subtract 1 degree ; and add the complement of initial root to GO guddias converted into calas. 

> To .find the Eqtiation for one day. Divide the Equation given in the Table by 8; and either 
add or subtract the quotient, as the giren month may require. That is, add from the beginning of 
Arpesi to the end of Maussi ; and subtract from the beginning of Prongoni to the end of Paratasi. 
Multiply the Equation for one cay by the number of days you require in the intcrTal of 8 days ; 
tie product is the Equation requirfd. The ca'as regiidered in the 4th column, are the sum of the 
Equations for 8 days giren tri advance. Thus 11 calas found opposite to 1st Chaifram, slew that 
on the 8th day of that month, 1 1 calas will be due. 
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TABLR XXVII, Part; 2. 

Corifalning the Jrg'iruents of the Su?Vs Anomalistic Equation for the ftni det^ (f cTcr^ month 
in the year ; and for finding the same^ add hi$ true diurnal motion for every day in ea^h 
month by Table A XI I or XX IT , 


Si: 

5 

'US. 

5 


Tamul 

names, 

Solar 

months. 

Bengal 

names. 

Solar 

raoiUhs. 

0 

Place of the Sun on the Ist of each 
month, relatively to his Apogee or 
Perigee, 

O’s 
Eej na- 
tion. 
4- 

O’s 

‘.+ 

69' 

[ 

triio diurnal mot’en 
than his mean, 01 

— 

1 

12 

r 

Chaitrara 

Vaisa'cha 


s. 

2 

« 

17 

t 

17 

* 

Supplement of 

+ 



2 

1 

« 

Vyassei iJai^hta 

IV 

1 

17 

17 

mC 

Anomaly to 

+ 

— 


3 

2 ! 

n 

Auni 

ASha'u’ha 


0 

17 

17 

20) 

3dO“ 

± 

1 

18tli iMinimtttn. 

4 

3 

C5 

Audi 

Sravana 


0 

12 

42 

40) 


— 

‘ 


5 

4 

a 

Auvaiii 

Bha'dra 

I 

1 

12 

42 

40 i 

Anomaly, 

— - 

— 


C 

, 5 


Paratasl 

Asw ina 


2 

12 

42 

40) 


— 

1 "t" 

18th Ist Mean. 

7 

i 6 


Arpesi 

Cartica 


2 

17 

17 

20 y 

Distance from 

— 1 

1 + 


8 

i 7 


Cartiga 

Ma rgasir^S 

II 

1 

17 

17 

20 > 

Perigee. 

i — 

i + 


9 

1 

t 

Margaii 

Pdushia 


0 

17 

17 

201 

— 

i "F 

ISth Alaximum. 1 

10 

9 


T)e 

Magha 


0 

12 

42 

40 X 

Distance from 

; -H 

+ 


n 

iio' 


Maussi 

Phalguna 

III 

1 

12 

42 

40 C 

.Perige#>, 

i + 

+ 



\n 

K 

Poongoui 

Chitra 


1 2 

12 

42 

40) 

JU 

1 + I 

4: 

ISlh 2d Mean, 


Explanation and use of the Part, « 

Tills soccncl part oi Table XXVH vas constrnefed for the purpose of finding the Sun^s Ano« 
malistic Eciuation, his true diurnal motion, his Area Bhagabala, and that of the Moon, for any 
day in the year ; which the first only supplies in part. 

The quantities registered in the 5th column are the Arguments of the Sun’s Equation for the 
first day of erery month, to be used either with Table XXII (of Vavilala Cuebinna) or XXIV 
(of Maracanda). 

The positive and negative Signs proper to the Equation sought, are to be taken as given in the 
6th column and not as in the Tables referred to, observing that they pass from + to — on or near 
the ISth of Auni ; and from _ to + about the ISth Margali, for the reasons given in the second 
Part of the Key to the Siddhanta Chandra Maria j Article 2, page 127. (^) 


s, 

(*) E. G. Take Argument 1st Auvani - 1 

12 

e 

12 

/ 

42 

n 

40 Anomaly. 

Supplement Anomaly • 11 

n 

n 

20 Argument Table XXIIi 

Equation subtractive. 

Bo. lit Maus&i • 1 12 42 40 ilist, from Perigee -4* 

Add 6 

Anomaly — 1 

12 

12 

42 

40 

Supplement Anomaly • 4 

n 

n 

20 Argument Table XXII, 


Equation adUitiTe, 
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For obtaining (be Sun’s Equation and diurnal motion on the Intermediate days of each month, 
bis mean motion for days (as gi?en in Table XX) is to be applied ^ to the Argument of the first 
day as it goes on increasing or decreasing in that particular Quadrant of Anomaly. 

The positive and negative Signs registered in the 7th column, indicate whether the Sun’s true be 
greater or less thin his mean diurnal motion, or 59' 8"^, And the Equation referring thereto in 
Tables XX [[ or XXIV (to be obtained by the same Argument) arc to be used accordingly, 
without any regard to the Signs exhibited in those Tables. 

The whole of the second part of Table XXVII is computed for the beginning of the 494l5t 
Solar year of the Cali jug (11th April A. D. 1839) \Yben the Sun’s Apogee, according to Hindu 
theory, wilt He in 2’ 17® 17' 20'' from the beginning of the Solar Sydercai Zodiac ; but it may 
be adapted to any position of the Sun’s Apsis, as follows : 

As the Apogee is supposed to move at the rate of I' in 517 years, its distance from tho first 
point in Mesha T will be V 17"' 17' W + V in the }ear 4940 *(-017 complete, for the same 
reason that it w as 2' 17® 17' 20'' — V in the year 4910 — 517. That and all other Arguments 
&re therefore to be rectified on the same scale by a rule of proportion. 

But as in the 5th column, the 0’s place is given relatively to his Apogee an^ Perigee, the incre- 
ment so obtained is to be added in the 4th and 2d ; and subtracted in the 1st and 3d Quadrants of 
Anomaly, and the contrary if it be a decrement, or for anterior times. 

Example. 

Let the Sun’s Equation, true diurnal motion, and Area Bhagabala, as well as that of the Moon, 
ie required for the 15th Chaitram complete of the 4941st year of the Cali yug current, 

s. * ' 

Argument of Equation, Ist Chaitram, Table XXVIf, part 2 - 2 17 17 20 
Subtract Q’s mean motion for 15 days, Table XX - — 14 47 3 

Mcnda Kendra^ 15lh Chaitram » « » 22 30 17 

or 62 30 17 

'with which Argument, referring to Maracanda’s Table (XXIV) we find the Sun’s Anomalistic 
Equation 1' 56' 4^, which is positive on account of the sign in the 6th column of the present Ta- 

1 • 5 < 5 ^ 4 " 

ble, and according to the well known precept the Solar Area Bhagabala wdll be -{ — 19* 

and the Lunar « — zz ^ 4' 17^^ 

The Equation of the Sun’s true to mean motion, answering to the same Argument in the same 

Table, is - - - - - - - ~ ' 59* 

G’s mean motion « - • ^ - • 59 8 

Sun’s true diurnal motion, 15th Chaitram • * 58 9 

N. B. — It is to be understood, however, that both parts of Table XXVII only give approxima- 
tions, with which the Tamul Astronomers are contented. 


% 
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TABLE XXVin. 

Of the Surds true motion for tj^(y daj/s^ (^d of the Vahzam)^ 
S at hija Brah m inu 


T 

Vaisacha 

or 

Chaitram. 

0 

Jaisli'ta 

or 

Yjassti. 

n 

A'jhad’ha 

or 

Auiii. 

S 

Sraiana 

or 

Audi, 

9 , 

Bha'dra 

or 

All van!. 

Aswina 

or 

Paratasi. 

D. 

Tr. motion. 

n. 

Tr. motion. 

D. 

jTr. motion 

0 . 

Tr. motion. 

— 

D. 

jTr. motion. 

D. 

jTr. motion 


/ 

n 


f 

M 


/ 

n 


/ 

// 


/ 

a 


/ 

» 

1 

58 

40 

1 

57 

33 

1 

56 

59 

1 

56 

55 

1 

57 

27 

1 

58 

26 

2 

58 

S8 

2 

57 

36 

2 

56 

58 


56 

56 

2 

57 

29 

c 

58 

28 

3 

53 

36 

3 

57 

35 

3 

56 

57 


56 

67 

3 

57 

31 

3 

53 

30 

4 

58 

31 

4 

57 

34 

4 

56 

56 

4 

56 

58 

4 

57 

33 

4 

53 

32 

5 

58 

31 

5 

57 

32 

5 

56 

55 

5 

56 

59 

fc 

57 

35 

5 

53 

34 

6 

58 

23 

6 

57 

31 

0 

56 

54 

G 

57 

0 

e 

57 

36 

6 

53 

66 

7 

5S 

25 

7 

57 

29 

7 

56 

54 

7 

57 

1 

7 

57 

33 

7 

58 

S3 

8 

58 

23 

S 

57 

27 

8 

56 

53 

S 

57 

% 

8 

57 

39 

S 

53 

40 

9 

58 

21 

9 

67 

25 

9 

56 

53 

G 

67 

3 

G 

67 

41 

9 

58 

42 

10 

58 

19 

10 

57 

24 

10 

56 

52 

10 

57 

4 

10 

57 

43 

10 

53 

41 

11 

58 

17 


57 

22 

11 

56 

52 

11 

67 

5 

11 

57 

45 

ll 

58 

46 

12 

58 

15 


57 

21 

12 

56 

52 

12 

67 

6 

12 

57 

46 

l2 

58 

48 

,13 

53 

12 

13 

57 

20 

13 

56 

52 

33 

57 

7 

13 

57 

48 

16 

53 

50 

\XA 

58 

10 

14 

57 

19 

14 

56 

51 

14 

57 

8 

14 

57 

50 

11 

53 

53 

|u 

58 

8 

15 

57 

17 

15 

56 

51 

15 

57 


16 

57 

52 

15 

53 

55 

iir> 

58 

7 

16 

57 

16 

16 

56 

51 

IG 

57 

10 

16 

57 

54 


53 

59 

17 

53 

5 

17 

57 

15 

17 

56 

50 

17 

57 

11 

17 

57 

56 

IT 

59 

2 

18 

53 

3 

IS 

57 

13 

18 

56 

50 

IS 

57 

12 

IS 

57 

58 

18 

59 

5 




j 



1 

Minimum. 








Mean, 

19 

58 

I 

19 

57 

U 

19 

56 

50 

19 

57 

13 

49 

58 

0 

3 9 

59 

3 

20 

57 

53 

'20 

57 

11 

:0 

56 

50 

*20 

57 

14 

20 

53 

2 

zu 

59 

11 

21 

57 

56 

21 

57 

10 

a 

56 

50 

,21 

57 

15 

21 

53 

! 

21 

69 

1 1 

22 

57 

51 

2': 

57 

0 

22 

56 

50 


57 

16 

22 

58 

6 

C'C> 

59 

17 

25 

57 

52 

23 

57 

7 

23 

56 

51 

23 

' 57 

17 

23 

: 58 

8 

'>) ^*-1 

59 

20 

2 1 

57 

50 

2-1 

57 

6 

24 

56 

51 

21 

57 

13 

24 

^ 58 

10 

24 

59 

23 


57 

48 

25 

57 

4 

25 

56 

51 

'25 

‘ 57 

19 

25 

1 58 

12 

25 

59 

26 

2f. 

57 

46 

26 

57 

3 

26 

56 

52 

26 

57 

20 

26 

‘ 58 

11 

20 

59 

29 

27 

57 

45 1 

27 

57 

2 

27 

56 

52 

27 

57 

21 

27 

5S 

16 

'27 

59 

32 

2S 

57 

43 

0 . 

57 

1 

2S 

56 

52 

!2S 

57 

22 


58 

18 

28 

59 

35 

29 

57 

dl 

2! 

57 

0 

}( 

56 

53 

'25 

57 

23 

29 

58 

20 

29 

59 

38 

30 

57 

39 

30 , 

56 

59 

3(. 

56 

54 

j.O 

57 

21 

.3(' 

53 

22 

oO 

59 

40 

31' 

57 

38 

31 

56 

59 

31 

56 

54 

.31 

57 

25 

ol 

, 63 

24 

31 

59 

42 




j 



32 

56 

55 

1 

1 

\ 


1 


1 




This Table answers for the beginning of the year 4924 of the Cali yug (A, D. 1822) w'ht*a 
the jjlaceof the SuiTs Apogee in the Hindu Zodiac was 2’ 17“ XT 18^ and its Tropical Longitude 
(or Bavi ha^anii) 3“ 7* 7' 4o^, As the Sun’s Apogee is supposed to moYe only at the rate of V 
in 517 jearsj the Penicsula Astronomers conceive that it answers sutficicntly well for many cea< 
turie? past and to comej for computing the Kalendar. 
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Carti^a 

or 

Arppsi, 


ni 

or 

C:irti 

si'ras 

3^^ 

t 

Paushia 

or 

Mirirali. 

\ ^ 

Ma gha 
cr 

9’ve. 

Rha'iguna 

or 

Maussi. 

1 

Ciiitra 

or 

Poongoni. 

D. 

iTr, motion. 
1 

D. 

Tr. motion 

Id. 

! 

IV, motion 

0. 

|Tr. 

motion 

D. 

jTr. motion 


Tr. 

motion. 


/ 

// 


# 

tt 


/ 

n 


i 

« 


i 

H 


/ 

n 

1 

59 

44 

1 

60 

44 

1 

61 

23 

] 

61 

24 

J 

60 

53 

] 

59 

63 

o 

59 

16 


60 

40 


61 

23 

c 

61 

23 


GO 

51 

r 

59 

51 

3 

59 

48 

5 

60 

48 

C 

61 

24 

t 

6L 

22 

c 

GO 

49 

s 

59 

49 1 

4 

59 

50 

4 

CO 

50 

4 

61 

24 

4 

61 

21 

4 

60 

47 

4 

59 

46 

5 

59 

52 

5 

60 

52 

5 

Cl 

25 

p 

61 

20 

;; 

60 

45 

5 

59 

4 j 

6 

59 

54 

6 

60 

54 

0 

61 

25 

6 

61 

19 

6 

GO 

43 

6 

59 

40 

7 

59 

53 

7 

60 

55 

7 

61 

23 

7 

61 

18 

1 7i 60 

41 

7 

59 

37 

8 

59 

53 

8 

f 60 

53 

8 

61 

25 

S 

61 

17 

8 

60 

39 

S 

59 

34 

9 

60 

0 

9 

61 

0 

9 

61 

25 

9 

61' 

16 

9 

, 60 

37 

9 

59 

31 

10 

60 

2 

10 

61 

2 

10 

61 

26 

10 

61 

15 

10 

00 

35 

!0 

59 

29 

11 

60 

4 

11 

61 

3 

11 

61 

26 

1 I 

61 

14 

11 

60 

33 

1] 

59 

26 

u 

60 

6 

12 

61 

4 

12 

61 

26 

12 

01 

13 

1-2 

60 

31 

12 

59 

23 

13 

60 

8 

IS 

61 

5 

IS 

61 

26 

13 

1 

12 1 

13 

60 

29 

13 

59 

20 1 


60 

10 

u 

61 

6 

14 

61 

26 

1 1 

61 

11 

14 

00 

27 

14 

59 

17 1 

!5 

00 

J2 

15| 

61 

7 

1 5 

61 

26 

15 

G1 

10 1 

l5 

00 

23 

15 

59 

14 

16 

60 

1 1 

iO! 

61 

8 

10 

61 

26 

16 

61 

0 1 

le 

GO 

23 

IC 

59 

11 

17 

60 

16 

17 

61 

9 

17 

61 

20 

17 

61 

8 1 

47i 

60 

21* 

17 

59 

8 








il^laximum. I 










60 

18 

18 

61 

10 

18 

61 

26 

IS 

61 

7 1 

1S| 

60 

19 i 

18 

59 

5 

19 

60 

20 

19 

61 

11 

19 

61 

2() 

19 

61 

6 

19 

60 

IT' ! 

19 

59 

3 

ec 

GO 

22 

'iO 

61 

12 

20 

61 

20 

JO 

61 

5 

20 

60 

15 

20 

59 

1 

i 

60 

24 


61 

13 

2i 

61 

26 

2] 

01 

4 

21 

60 


21 

5S 

59 

22 

60 

2ft 

22 

61 

14 

22 

61 

26 

22^ 

01 

S 

22 

60 

11 

22 

5S 

57 

23 

00 

28 

23 

61 

15 

>3 

61 

26 

23 

61 

2 

23 

60 

9 

23 

58 

55 

>4 

60 

SO 

24 

61 

16 

24 

61 

26 

i J 

61 

1 

2 i 

60 

7 

24 

53 

52 


60 

S2 

25 

61 

17 

>5 

61 

26 

25 

01 

0 ^ 

25 

60 

5 

25 

58 

49 

26 

60 

34 

26 

61 

IS ' 

20 

61 

25 

J6 

GO 

59 i 

16 

60 

3 , 

10 

53 

47 

27 

60 

36 ' 

27 

01 

19 - 

27 

61 

23 [ 

27 

60 

58 ^ 

17 

60 

1 

:/ 

53 


28 

60 

38 

28 

61 

20 

28 

61 

25 ' 


60 

56 \ 

IS 

59 

59 X 

>3 

53 

43 

29 

60 

40 

29 

61 

21 : 

29 

61 

25 

29 

60 

55 

>9 

59 

57 
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41 
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TABLK XXrX. 

For finding the Epochs of mean Intercalations of Luni.solar months from the ijcar 0 of the Cali to am/ other time. 
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TABLE XXX. 

Trigonometrical Table ^ to Radius 3438'. 


Signs. 

B 

o 

o 

<< 

1 

r or VII. 

i 

IP or VIII. 

Signs. 

Degrees. 

b. 

■5incs 

Cosines 

V. sines. 


■ 

Cosines 

V. sines. 


Sines 

Cosines 

V. sines. 

Deg. 

. 

® / 


' 

/ 

/ 


' 

/ 

t 


/ 

t 

t 

» i 

0 0 

0 

000 

3438 

a 

8 

1719 

2978 

460 

16 

2978 

1719 

1719 

30 C 

3 45 

1 

225 

3431 

7 

9 

1910 

2359 

579 

n 

30 D -i 

1520 

1913 

r; 1 . 

7 30 

o 

4 I'J 

3109 

29 

10 

2093 

2728 

710 

18 

317 7 

lii:- 

2123 

22 3 j 

11 15 


67] 

3372 

GO 

11 

1207 

2585 

853 

19 

31.5G 

1 IC . 

2333 

Pl' 41, 

15 0 1 

■1 

890 

3321 

117 

12 

2431 

2431 

1007 

20 

33-21 

890 

2518 

i j 3 f'' 

18 45 

5 

1 105 

3256 

182 

13 

2585 

22G7 

1171 

21 

3372 

671 

2767 

]i loj 

22 30 

G 

1315 

3177 

2G1 

14 

2728 

2093 

1345 

22 

3409 

449 

i 2989 

1 7 sol 

26 15 

7 

1520| 

3004 

S5i 

15 

2S59 

1910 

1528 1 

123 

3431 

225 

j 32 1 3 

1 3 45’ 

30 0 

8 

ITl&i 

2978 

4G0 

16 

2978^ 

1719 

1719 

1- 

13433 

\ 

1 

000 

3438 

j 0 

Degrees. 

£.' 

c 

Sines 

Cosines 

V. sines. 

.2 

Sines' 

Cosines 

V. sines. 

u 

Sines'Cosines 

V. sines.' 

1 D<'5. 


X 


XP or 

V. 

i ' 

X’ or IV. 

|*n 


IX* or 

HI. 

1 Signs, j 


Besides llie niethod by continual bissectlon of an Arc of 30®, and extracting the square root, 
those ^vho undertake to expound the Surriah Siddhanta have another Rule for computing the ccui-^ 
mon Table of Slues, 


The Prathama Jiva, or Sine of the l3t Finda is supposed equal to th'^ Arc its( If or Miie of 3’ W' 
the Radius or Sine of 90'" being 343S', and the Cosine of the 1st Plnda^ or Cosine 3 45t 

V 3438^ — —3431, 


If A — B ; A, and A-|-B be three Arcs, whose common difference B=3* 45'. Then tlio Rule for 
computing the Table of Sines may be expressed in Algebraical characters as follows : Sine A + B 

—2 Sine — ^ — Sine AB. Thus let A — B— 3* 45' or A+Brz7® 30". Then Sine 7^ 30'« 

Slllr* B ‘ 

2X225 — l-fl,' __ Sine 0®=450' 1=449. Next let A=7® 30', B--3® 45', A + B=ir 15' ; 

Then Sine IP 15'^2X449' — — 225'=S98' — 2' -- 225'=67r. And so on of the whole 

Quadrant. 


To see the reason of this Rule more dearly, suppose again AzrB ; then Sine 2 B=Sine A B 
=2 Sine B — — Sine O'* =2 Sine B — 1 ; and if A be now any Arc ^YhateYcr, then Sine 

A + B = 2 Sine A — give* Sine A -}“ B -{- Sine A — B =2 Sine 


A 


Sine A 


Sine A X 


Sine B 

2 Sloe A X Cosine B 


2 Si ne n— t 
sine 


= Sine A X 


2 Sine B 
Sine B 


— Sine A X 


2 Spie r> X Cairine B 
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“VVlun the Sines of all llie Pin Jas have boon computed^ the VerscJ Sines arc (asilj found by sub- 
tractin^ the Sine of the compleraeut from the Radius, 

'W hen Sines and Cosines only are required, the Indian Rules of Trigonometry appear Tery seldom 
to dilFor from those u<((I by Europeans. But for sol ring those cases wherein Europeans make use 
of Tangents, the Indian Ruie must iiecossaiilv he diiierent, at least in appearance. 

Let ABC be a plane Tiiangle, rlgiic angled atC, 


this prepoition. 



C 


Cosjue A ; ^ine A :: AC : CB or Sine A : Cosino A CD : AC, 

So If the byp&theause be required from the same data, the Indian rale is equiTalcnt to 
Cosine A ; Radius :: AC : AB or Sine A ; Radius BC : AB. 

3e If the sldts be given, to find the oblique angles, they first find the hypotheniise. 

AB = ^ AC~ BC“, and then AB : Radius :: BC : Sine A or AB; Radius AC : Cosine A. 
4'> If thch^pothenuseandasido bogiven, to find tlie other side they use BC ^ v' 

As every oblique angh d triangle is equal to the sum or dilhuence of two right angled trian- 
gles, a proposition well kuov.n to the Hindus, it may be inferred tl’at th^v know how to a[)ply 
Trigonometry to the resolution of oblique r.ngle»l plane tiiaugles ; but of this I have met tio 
example. 


There is in the French E' Iiemeridrs (Conncissancc des Terns) for 1808, a curious paper on the 
li'rdu Table of "liui'S by Jjr. Delambre, to wliich I refer the reader (p. 417). He observes that 
h ill coniput.iig the rbul i** die Hindu divisor be used and the Radius at b 138^, only the three 
first would be corrf ct, after wlticli the error would Increase rapidly. But ii - 77 - 5-, -^7 be employed, 
.lud ICidlub 3437, 1 be substituted to the foiunr, then the Hitidu results avould come (with a few* 
'ie.d tiiliiug exceptions) the same as exhibited i[i the preceding Table and as would result from hil 
lonnu'.a. 


A v^\Siiie k ™ — 4 Sine ^ } A ^hie A — — Chord - X A A X Sine A. (*) 

(Vid^^ Decimal Tiibies, page 48.) 

Mr. D. has rreompu'^^ d the Hindu Trigonometiical Table on the piinciple that he proposes, 
and the only seu-ible JuTe fences fell on 


winch dliTerences, 


• 


: TJin«tn 

I'lsr. Drjl.i 

French 

Furnnda. 

00 

O'' 

1315 1 

1315,56 

I '::G 

14 

i5ilO 

1520,59 

I GO 

0 i 

£973 

£977,47 

^ 67 

30 ' 

3177 1 

3176,30 


To Radius 3437'5 L 


ho observes, are so trifling, that (hey do not affect Ids proposition. 


(*) A A being equal to S'* 
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Thcrfollowhi^f Problem? of Hindu Spherical Trigonometry ?vlli illustrate the Tarlous cases of 
Gaomonics in Part I, Article 8, page 90 and following of the 2d ^lemoir. 

A. The modem ru^es make it appear that the people of India at some former period were well 
acquainted with the theory of Spherical Trigonometrjj if they be not acquainted with it at present, 
lo Ljit A B C be a Spherical Triangle, right angled at C, having an oblique angle at A - 
and a side BC given. To find the other side AC. 

One of their ru^ s is ecpaivaleut to ihc^c propoitions. 

B 



This answers to the Buropeaii method ; for Cot, A 
R ulins X 


R.'kImis X Cosine K 


D 


; and Tang. BC 


so that Sine AC 


i5Uie A 

Kneiin^ X Cosine SC Co Tan^. AXT;.n»' V.C 


Co-uio iA. ’ bineA X iiatiiui, 

agrees with Xapitr's Rule, 

Another Rule amounts to these proportions, viz. 

First. Sine A ; Cosine A :: Sino BC : Sine Z = Co.ine^A y .inc BC , 


* which 


Secondly. Cosine BC : Radius :: Sine Z : Sine AC = 
tlie same as before. 


Sine A 

R:iHiusX-^m^ ^ RatlinsX Cw^tr*' A X RC 

Cosoie RC 


Siae A X Coaine iiC 

When BC is a small Arc, and of course Cosine BC — Radius nearly, the second proportion 
is omitted : and Sine AC taken equal to Sine Z = conformably to the rule in 

Plane Trigonometry. 

2<» If the hypolhenuce and a side be given, to find the other side, they proceed as follows ; 


AC 


First. \/ Sine “ A B — Miie 1>C = Sine Z. Secondly, Cosine BC ; Radius Sine Z : Sine 


~ % V Sine “ AB — »iiie - BC. 


Ctijii.c ijC Cosme BC 

This is a correct value of Sint AC ; for S. ^ AB — S. = BC = Cosine - BC — Cobino - AB ; 

and Sine = AC = Rad. ins “ Cosine ^ AC i so that Radius “ — Cosine “ AC ^ — — 

Ct);ir.e ^ BC 


X Co 5 iiie-“ BO Cos lie • AB or Cosine = BC Radius ^ X Cosine ^ BC — Cosine - AC X 

Cosine ~ BC == Radius ~ X Cosine “ BC — Radius “ X Cosine *• AB, that is Cosine ^ AC X 
Cosine “ BC — Radius ‘ X Cosine ^ AD ; and Cosine AC X Cosine BC — Radius X Cosine AB 
conformably to Napier's rule, 

When BC is a small Arc, and Ptadins == Cosine BC nearly, they omit the second part of the 


operation, and suppose Sine AC = ^/ Sine ^ AB — Sine - BC, 
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Let ABD be an oblique angled Spherical Triangle, in Mliich two sides AB and AD, and 
the included angle A are given ; to find the third side BD. The method is as follows : 

First. Sine AB : Cosine AB :: Cosine AD : Sine AB X Cosine AD 

Secondly. Shie AD : Sine W :: Radius : Sine X n: 


J>ii)e AU 

RnHin^X Sine W Rad.XCr?. ABX Cos. At> 


bine AD 


Sine ACX S’we AD 
AD 


Thirdly. Cosine A + Sine X =: Sine Y = ABy s jnf .^D+ Rad.y C o .. ABXC o».j: 

^ ’ b!iie AB Xbinc AD. 


FourtLly. Radius : Sine Y :: Sine AD ; Sine Z = — ^ ^ — 

Cosine A X b ine AO 4- Rid’a^X Cosine AByCo^n.' AD 

Had ijsX bine AB ” 

Fifthly. Radius : Sine Z :: Sine AB : Cosine BD =: ^ 


Kriai j:? 

Cosine A X Sine A B X AO -{- CadinX Counc AB X Cosine \Ti 


Raaius 


This is a correct value of Cosine BD ; but sometimes they briugout the same result In anotiKi 
manner, as follows 

First. Find as before Sine W == 

binL‘ A li 

Stcondly. Find also Sine X == ^ 

feme AB X bine AD 

Thirdly. Radius + Sine X = ^ + ’I rlinsXCo^in- W, V r-.'.n- .An 

bine AB X bine AD ^ 

I'ourthly, Sinr Z — Vers. Sine A = Sine Q— Radius + Cosine A = Sine Y == 

^ r oBiiie A AH y Sine AD 4 - Rartinf X fo^iue A P, X Casino AD 

Suie AIJX ^n.c AD 

Lastly. Sine Z, and Cosine BD, are to he found as in the former method. 

4o AVhen the three sides of a Spherical Triangle are given, to find an angle A, the foregoing 
operations are reversed, as follows ; 

First. Sine AB : Cosine BD ;; R.idius : Sine Z = UilllllflX 

Siue Ali 

Secondly. Sine AD : Sine Z :: Radius ; Sine Y = I—' ^ -’L? = Radius 2 x Cosine BD 

SiiicAD bill* ABX buie AU 

’lliirdly. Siue AD : Cosine AB :: Cosine AD • Sine W _ X Cosine AD 

Mile AB X Siuc AD 

Tourthly. Sine AD : Sine W :: Radius : Sine X = XSine W 

Sine AO 

Liftal^ . Coiiuic A = Sine Y Sine X = ^ ^ Codne BD ~ Rnd. Cosine A B X Cosine AD 

Sine AU X biuc AD 

pec le of 1 (]■ ^ tlius found is correct, and leaves scarcely any reason to doubt of the 

n i.i being possessed of proper rules for solving all the other cases of Trigonometry. 

alfnoughlhavenothithertometviiththom. 

TllG 1* ^ 

P o hLorems Will he found suiricient to demonstrate every case of Hindu Gnomo. 

lies, as resolved iu the sprnn.i at . . 

me second Alfeuiou of this work. 
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A SET OF TABLES 


For faciUtaling Ihe resolution of Astronomical and Gnomonic Problems, according to 
the theories delizered in the second Memoir. 


TABLE XXXI. 

Fhf converting parts of ihe Equator into Indian time and vice versa. 



Degrees 

into Time. 


T 

ime into Degrees 




m 

* 

B 

G, Y. 

T. F. 

P. s. 

• 

B 

a. Y. 

T, P. 

P. s. 

1 

Vigud. 
Pa ras. 
Suras- 

* f 

/ a 

B m 

1 

Vig. 

Par 

Sur. 

0 

1 

B 

cn 

SS 

a 

0 


• 

1 

0 10 

10 

1 40 j 

1. 

0 6 

10 ' 

1 

1 

6 

10 

60 

2 

0 20 

20 

3 20 

2 

0 12 

20 . 

2 

2 

12 

20 

120 

3 

0 30 

30 

5 0 

3 

0 18 

30 i 

3 

3 

IS 

30 

180 

4 


40 

6 40 

4 

0 24 

40 i 

4 

4 

24 

40 

240 

5 

0 50 

50 

1 8 20 

5 

0 30 

60 5 


5 

30 

50 

mSm 

6 

0 60 

60 

10 0 

6 

0 36 

60 : 

6 

6 

36 . 

60 . 

360 ‘ 

7 

1 30 

120 

20 0 

7 

0 42 


1 

1 

7 

42 



8 

1 20 

180 

30 0 

8 

1 0 48 



s 

48 



9 

1 SO 

240 

40 0 

9 ■ 

0 51 



9. 

, 54 



10 . 

1 40 

300 

50 0 

10 

1 0 



10 

60 




1 

360 

60 0 







i 

i 


V TABLE XXXII. 

Shezchig the Sun'^s Declination.^ Right Ascension and Amplitude.^ zchen his Longitude is Ij I)[ 
and III Signs ; zchich quantities are constant^ and appUcuale to all places. 


Signs. 

Sun’s Longitude. 

Sines. 

1 Sun’s 
Declination. 

Sines. 

Lagna. 

Agra. 

Sines. 

I 

Yckajya or Sine of 30" 

i 

1719 

o / 

11 43 

/ 

693 

1 

1670 , 

M 

/ 

716 

II 

Duojaya do. of 60 

2978 

20 38 

1 

1211 

1795 


1243 

III 

Trijaya do. of 90 i 

3438 

o 

o 

1397 

1935 


1434 


The Cliara Cumda^ aad Ullagna^ are to be calculated for the specific place computed U>r» 
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TABLE XXXIir. 

Exhibiting the Latitudes and Longitudes of ccrtaui j^rincipal places in India^ referred to the 
Rec'ha or Meridian of Lanca^ such as found in some of the Indian Ephemerides annexedja 
the Solar and Liini.solar Patras^ or Kalendars j ike circu?nfcrence of the Equatorial Circle 
being zz: 5059,3 ^ojunas. 


I I ] Longitude or Dt'S^ntara, 


Names of Places. 

Latitudes or 
Aesha Bagah'?, 

In Degrees. 


In 

Time. 


In 

Yojanas. 




0 

/ 


. 

/ 

ft 


o. 

V. 

#*. 

s. 


Delhi 

• 

• 

27 

35 

ON 

1 

16 

8 

E 

+ 0 

13 

0 

0 

17 

Benares 

. 

. 

25 

38 

0 

4 

37 

0 

E 

0 

46 

10 

0 

64 

Oogf'in 

. 

. 

23 

11 

30 

0 

0 

0 


0 

0 

0 

0 

0 

Caiciitfa 


- 

OQ 

31 

45 

12 

36 

SO 

E 

2 

6 

5 

0 

177 

Canjani 

* 

• 

19 

22 

0 

9 

17 

0 

K 

1 

33 

0 

0 

130 

Bombay 

- 

. 

18 

46 

40 

3 

15 

0 

W 

-_0 

32 

30 

0 

— 46 

Poona 

. 

- 

18 

30 

0 

1 

41 

0 

W 

0 

17 

0 

0 

^ 24 

Chicacole 

• 

- 

18 

12 

0 

8 

7 

0 

E 

4" ^ 

22 

0 

0 

114 

VizJigapatam 


- 

17 

42 

0 

7 

32 

45 


1 

15 

27 

so 

106 

Hyderabad (Golcopda) - 

17 

26 

51 

2 

68 

45 

E 

0 

29 

47 

30 

42 

Anagoondy 

- 

- 

16 

30 

0 

0 

0 

0 


0 

0 

0 

0 

0 

B^nda near Masulipatam 

16 

13 

0 

3 

19 

45 

E 

0 

53 

17 

30 

75 

Calastti 

- 

- 

13 

58 

0 

4 

8 

0 

i: 

0 

41 

0 

0 

58 

M adras 

. 

. 

13 

4 

12 

4 

35 

45 

E 

0 

45 

57 

0 

65 

Bangalore 

• 

. 

12 

50 

49 

1 

42 

18 

1^: ; 

0 

17 

3 

0 

24 

Mangalore 


. 

12 

51 

38 

1 

0 

12 

w 

— 0 

10 

2 

0 

— 14 

Conjevaram 

- 

- 

12 

51 

0 

3 

59 

0 

E 

-hO 

40 

0 

0 " 

56 

. Serlngapatam 



12 

32 

0 

0 

58 

45 

K 

! 0 

9 

47 

30 

14 

Pondicherry 

• 

- 

11 

55 

56 

4 

0 

3.5 


0 

40 

5 

SO 

1 55 

Tanjore 

. 

• 

10 

47 

0 

3 

18 

9 

K 

0 

33 

1 

30 

47 

Trivalore 



10 

44 

0 

3 

32 

58 

E 

0 

35 

29 

41 

49 

M idnra 



9 

51 

0 

2 

25 

0 

K 

0 

24 

0 

0 

34 

Ranfi'ssuram 



9 

18 

7 

3 

28 

50 

E 

0 

34 

48 

45 

49 

Anantachyam 

(T rava 

ncore) 

8 

26 

0 

1 

22 

0 

El 

0 

1 1 

0 

0 

19 


To have the Longitude of any place expressed in yrjanas, say, as 3G0% (o 5050,3, so the given 
Longitude In degreps, to the distance from the first Meridian counted on the Equator, in yojaras. 

N. B. — For 6ae computations the parts of yojanas either in sexagesimals or decimals must be 
accounted for. 


Example I. 

The Longitude of Benares in degrees being 4® 37'. Say 360* : 5059,3 :: 4® 37' : 
k: 64,88 yojanas. 

Example II. 

The Longitude of Trivalore in degrees being 3® 3^ 58", Say 3G0® : 5059,3 :: 3* 32' 58" ; 
5059,?} X 32' 58* 

3bo ■ “ 49,88 yojanas. 
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TABLE XXXIV. 

Exhibiting the Palabahj or Vishama Chaya, the Shadozv of the Gnomon at noon on the days of 
the Equinoxes^ and the circumference of the Circle of Longitude called Scva-desa Pandhi, at 
some of the principal places in IndiUy — the Equatorial Circle being taken to contain 5059,3 
yojanas. 










Se^ a-desa 
Paridhi. 
Circumfor- 









ence of 



Polar 





Circle of 

j" Names of Places. 

Altitude. 

Sines, 

Cosines. 

Palabah. 

Longitude. 

Benares 


25" 

38 

1487',0 

3101',9 

A. 

5 

V. 

45.1 

4564',7 

Oogein 


23 

12 

1352,3 

3160,7 

5 

8,0 

4651,2 

Calcutta * 

• 

22. 

35 

1319,5 

3175,0 

4 

59,9 

4672,1 

Bombay 

- 

IS 

47 

H06,8 

3255,3 

4 

4,7 

4790,4 

Vizagapatam - 

• 

17 

42 

1042,8 

3274,9 

3 

49,2 

4819,3 

Hyderabad 

. 

17 

27 

1030,4 

3278,6 

3 

44,4 

! 4824,7 

Banda (near Masulipatam) ] 

16 

15 

961,6 

3299,4 

3 

29.8 

46.8 

4855,3 

Madras 


13 

4 

776,2 

3347,4 

2 

4925,9 

Bangalore 


12 

57 

770,2 

3348,9 

2 

45,5 

4923,2 

Mangalore 


12 

52 

765,4 

3350,1 

2 

44,4 

49^9,8 

Seringapatam 


12 

32 

745,9 

3354,6 

2 

40,0 

4936,5 

Pondicherry 


11 

57 

71 1,3 

3362,7 

2 

32^2 

4948,4 

Tanjore 


10 

47 

643,3 

3376,7 

2 

17,1 

4969,1 

Triralore x 

. 

10 

44 

640,4 

3377,1 

2 

15,5 

4969,6 

Ramissuram 

- 

9 

18 

555,5 

3391,8 

1 

57,9 

4991,3 


By help of this Table the Lagna^ Chara Cumda^ and Ullagna of any place therein registtred, 
may be readily computed. 

For finding the difference of Longitude in time under any parallel of Latitude, say ; Ai 
circumference of Circle of Longitude at that place, to 60 guddias, (or dandas), so the Longitude 
in yojanas counted on the Equatorial Circle, to the difference of Longitude in time of the place- 
computed for* 


Fxample r. 

For Benares, the Longitude of which is 64,88 yojanas East of Lanca. 
Table IV. 4564,7 : 60' ;; 64,88 &c. : 0' bV 10^ 5*. 


Example IF, 


For Triralore, its Longitude in yojanas being 49,88 &c. 


4969,6 ; 60' :: 49,88 &c. 


«0X49£8^c. 


=: 0' S6^ 8' 24\ 
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TABLE XXXV. 

SJieT:tn^ ihe Ji/anans^ for Secular ^^cars^ from A. D, 0, to flic Julian 2000, concurrent 
xcilh (he years Cali yv gam 3101, and 5101 ; or 78 years before and 1922 offer (he birth of 
Salivahanu ; giving at the same time the Sun's Ravi Sayana or Longitude al the commented 
meni of each Secular Sydereal year. 


Date in 
March 

0. S. 

J ulian 
Scculai 
years. 

Wars ( X- 
pired of 
the vEra 
Cali yug. 

A} 

anansa. 

I.ongltude. 

. 

Table for fintlln 
1 for ock 

i 

g the Ayanansa 
years. 






Second Padah, 


1 









» 

/ 

n 

fe • / 

a 

Y. 

* 

u 

Y. 

• 

/ 

14 

0 

3101 

—7 

£9 

6 

11 22 so 

54 

1 

0 

54 

70 

1 

3 

14 

ICO 

3201 

5 

50 

G 

1 1 24 0 

54 

2 

1 

48 

80 

1 

12 

15 

230 

3301 

4 

£9 

6 

11 £5 SO 

54 

s 

o 

42 

I 90 

1 

21 

IG 

300 

3401 

2 

59 

G 

II 27 0 

54 

4 

3 

36 

j 100 

1 

SO 

17 

400 

3501 

1 

29 

6 

11 28 SO 

54 

5 

4 

30 

I 200 

3 

0 

18 

499 

2000 

0 

0 

0 

0 0 0 

0 

6 

5 

24 

1 300 

4 

30 





Third 

Fadah. ('^) 


7 

6 

IS 

400 

0 

0 

18 

500 

3601 

-|-0 

0 

54 



1 ^ 

7 

12 

500 

7 

so 

19 

GOO 

^701 

1 

so 

54 

cn **-< 

O 


9 

8 

G 

600 

9 

0 

20 

700 

3S01 

3 

0 

54 



10 

9 

0 

700 

10 

30 

20 

800 

3901 

4 

so 

54 

C e§ 

K 


20 

18 

0 

800 

12 

0 

21 

900 

4001 

6 

0 

54 

e: o 

A 


30 

27 

0 

900 

13 

so 

22 

1000 

4101 

7 

so 

54 

flj 


40 

36 

0 

1000 

15 

0 

23 

1100 

4201 

9 

0 

54 

& m 


50 

15 

0 




24 

1200 

4301 

10 

so 

54 

C M 


60 

54 

0 




25 

1300 

4401 

12 

0 

51 



D Lit* in 

1 





2G 

1400 

4501 

13 

so 

54 

■TS ^ 


April NS 

As only the Secular 

£7 

1500 

4G01 

15 

0 

54 

f ^ ^ 2 


5 

years arc given in the first 

27 ; 

IGOO 

4701 

16 

30 

54 

ed ^ 

v» 2 


6 

part 

of 

(his 

Table, in 

28 

1700 

4801 

18 

0 

54 



8 

Older to 

find 

for 

what 

29 

1800 

4901 

19 

so 

54 

c 


10 

European date in 

odd 

30 

1900 

5001 

21 

0 

54 

'S *5 


12 

years 

of the 

centuries 

.31 

2000 

5101 

22 

30 

54 



13 

the Ayanansa 

is comput- 


— the beginning of the 

corresponding Hjndu So- 
lar year must be sought 
by means of Tables I and 

VII. 

Exampe,*. 

How to find the Ayanansa for the year Cali yugara 4846 complete, COTresponding to A. D. 
1^45, on Friday the 9th April N, S. 


Cali yug. 

A. D. 

• 

/ 

M 

4801 

1700 

18 

0 

54 

40 

40 


36 

0 

,5 

5 


4 

SO 

4846 

1745 * 

18~ 

41 

24 

By the Siddhanta Rule 

18 

41 

23 


Difference 49 


^ J ^ Quadrant f»f tlte Ayanansa, the quaUitics given in the 4th column ihew both the AyaosLnsa and 

the Leasuude of the l,t point io Me, ha T at the begiooias of tl.e year. 
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1'ABLE XXXyf. 

Bemi' auxiliary fo the XXXVth^ for finding the error of the Sari's in^m% Longitude as 
computed in the Hindu Solar Tables^ token referred to the Europeaii Tables. 


0 

100 

200 

300 

400 


500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1^00 

2000 


y<"ars 

f‘xpire(i 
since tht* 
Fpoch 
Cali yug. 

Ayanansa, the Cranti Patagali 
bein^ supposed 54" 1'" 15"", 

[ 

Table for finding the Ayanansa for od4 
years. 

V. ^ 




Second Fad 

ah. 



1 








t 

It 

m 

s. 

• 

/ 

n 

1 / 

•f m 

Wl • 

/ # 

m 

«!. 

3101 

7 

29 

16 

19 

11 

22 

30 

40 

1 0 

54 1 

15 70 1 

3 1 

26 

30 

, 3201 

5 

59 

14 

15 

11 

24 

0 

45 

2 1 

4S 2 

30 80 1 

12 1 

39 

0 

3301 

4 

29 

12 

11 

ll 

25 

30 

47 

3 2 

42 3 

45 90 1 

11 1 

51 

30 

3101 

2 

59 

10 

7 

11 

27 

0 

40 

4 3 

36 5 

0 100 1 

so 2 

4 

0 

3501 

1 

29 

8 

S 

11 

28 

30 

51 

5 4 

30 6 

16 200 3 

0 4 

10 

0 

3600 

0 

0 

0 

0 

0 

0 

0 

C 

6 5 

24 7 

SO 300 4 

SO 6 

15 

0 




Third Padah* 



7 G 

18 8 

45 400 6 

G 8 

20 

0 

3501 


+ 

51 

1 

1 



! 

8 7 

12 10 

0 600 7 

30 10 

25 

0 

3701 

1 

30 

56 

G 





9 8 

6 11 

16 600 9 

0 12 

30 

0 

3801 

3 

0 

58 

11 





10 9 

0 12 

30 700 10 

30 14 

35 

0 

3901 

4 

31 

0 

16 





20 18 

0 24 

0 SOO 12 

0 16 

40 

0 

4001 

G 

1 

2 

21 





30 27 

0 36 

30 900 13 

30 18 

43 

0 

4101 

7 

31 

4 

26 





40 36 

0 49 

0 1000 15 

0 20 

50 

0 

4201 

9 

1 

G 

31 





50 45 

1 1 

30 




4301 

10 

31 

S 

35 





60 54 

1 15 

0 




4401 

12 

1 

10 

41 








— 


— 

4501 

13 

31 

12 

46 











4601 

15 

1 

14 

51 





^ Table XXXV is to Table XXXVI 

4701 

IG 

31 

16 

56 





- . 



54 



4801 

18 

1 

19 

1 





in the constant ratio of rrT- 


== 


4901 

19 

31 

21 

6 











5001 

21 

1 

23 

11 





vide Appendix II, 




^101 

22 

51 

26 

16 
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TIDIII TABLE XXXVII, 



1 

rt 

s 

CT* 

K 

a 

c 

- ^ 

. 

c 

.2 

o 

l-H 

Equation. 

Diurnal 

motion. 

a. 

O 


c 

o 

rt 

Z3 

Diurnal 

c 

o 

o 

a 

M 

Equation. 

Diurnal 

motion. 

1 

2 

4 

a 

o 

' O) 

24 

29 

12 

25 

43 

1 

43 

13 

2'J 

G4 

24 

49 

12 

m 

2 

4 

7 

11 

3 

23 

24 

7 

12 

oO 

44 

3 

25 

13 

20 

65 

21 

48 

12 

3 

3 

6 

S' 

u 

5 

24 

23 

37 

12 

35 

45 

5 

6 

13 

19 

66 

24 

38 

12 

0 

4 

8 

C 

11 

7 

25 

23 

1 

12 

40 

46 

6 

45 

13 

18 

67 

24 

18 

11 

55 

5 

9 

59 

11 

9 

26 

22 

17 

12 

44 

47 

' 8 

23 

13 

16 

68 

23 

51 

11 

50 

6 

11 

49 

11 

12 

27 

21 

27 

12 

48 

48 

9 

58 

13 

14 

69 

23 

15 

11 

45 

7 

13 

33 

11 

15 

28 

20 

30 

12 

52 

49 

11 

31 

13 

12 

70 

22 

SO 

11 

40 

8 

15 

12 

11 

18 

29 

19 

27 

12 

56 

50 

13 

0 

13 

9 

71 

21 

37 

U 

35 

9 

16 

43 

11 

22 

so 

IS 

16 

13 

0 

51 

14 

26 

13 

6 

72 

20 

35 

11 

30 

10 

18 

S 

11 

26 

31 

17 

6 

13 

3 

52 

15 

48 

13 


73 

(*“ 

25 

11 

26 

11 

19 

25 

11 

30 

32 n 

15 

48 

13 

6 

53 

17 

6'l3 

4 

74 

[l8 

8 

11 

22 

12 

20 

35 

11 

S5 

33 1 

14 

26 

13 

c 

54 

IS 

19 

12 

56 

75 

{16 

43 

11 

IS 

1 13 

21 

37 

11 

40 

34 

13 

0 

13 

12 

55 

19 

27 

12 

52! 

76 

15 

It 

11 

15 

14 

'22 

30 

11 

45 

35 

11 

31 

13 

14 

56 

20 

30 

12 

48 

77 

13 

SS 

11 

12 

15 

‘.23 

15 

11 

6P 

36 

9 

58 

13 

1C 

57 

21 

27 

12 

44 

73 

11 

49 

11 

9 

16 

23 

51 

ill 

65 

37 

1 ® 

23 

il3 

IS 

58 

22 

17 

12 

40 

79 

9 

59 

11 

7 

17 

24 

18 

12 

0 

38 


45 

13 

D 

59 

23 

1 

12 

35 

SO 

8 

6 

11 

5 

18 

24 

3s! 

12 

5 

39 

! 5 

6 

13 

2C- 

60 

23 

37 

12 

SO 

SI 

6 

S 

11 

3 

19 

24 

43| 

12 

10 

40 

3 

25 

13 

20 

61 

24 

37 

12 

25 

82 

4 

m 

11 

2 j 

20 

24 

49, 

12 

15 

41 

1 

43 

13 

21 

62 

24 

29 

12 

20 

83 

2 

m 

11 

2 , 

21 

24 

431 

12 

20 

42 

0 

0 

13 

2i 

63 

24 

43 

12 

15‘ 

84 

0 

B 

^11 

2 1 


NACSIIATRA TABLE XXXVIII. 


Qj 

1— H 

1 Equation, 

Index. 

Equation. 

Index. 

Equation. 

H 

Hi 

rs 

1 

2 

oI 

13 

20 

29 

25 

20 29 

37 

2 

3 

58i 

14 

21 

16 

26 

19 39 


3 

5 

54 

15 

21 

53 

27 

18 42 


4 

7 

47 

16 

22 

22 

28 

17 39 


5 

9 

36 

17 

22 

43 

29 

16 31 

1 

41 

6 ’ 

11 

21 

18 

22 

55 

30 

15 18 

42 

7 

13 

0 

19 

22 

58 

31 

14 1 

43 

8 

14 

33 

20 

22 

53 

32 

12 39 

44 

9 

15 

59, 

21 

22 

39 

33 

11 12 

45 

10 

17 

19 

21 

22 

18 

34 

9 42 

46 

11 

18 

SO 

23 

21 

49 

35 

8 10 

47 

12 

ll9 

S3 

, ^4 

21 

13 

36 

6 35 

48 


Ecj nation . 

Index. 

c 

o 

td 

a 

01 

C 

Equation. 

_o 

Equation. 

1 

4 5? 

49 

14 1 

61 

22 5<S 

73 

13 0 

3 20 

50 

15 18 

62 

22 35 

74 

11 22 

1 40 ' 

51 

16 31 

63 

22 43i 

75 

9 36 

0 0 

_ 1 

62 

17 39 

64 


70 

|_ 

7 47 

1 40 

53 

18 42 

65 

21 53 

,77 

5 54 

3 20 

54 

19 39 

66 

21 16 

7S 

3 58 

4 58 

55 

20 29 

67 

20 29 

79 

2 0 

C 35 

36 

21 13 

68 

19 33 

80 

0 0 

8 10 

57 

21 49 

69 

18 SO 



9 42 

58 

22 18 

70 

17 19 



11 12 

59 

,22 39 

71 

15 59 



12 39 

60 

22 53 

72 

14 33 
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YOGA TABLE XXXIX. 
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SOLAR TABLE XL. 



43 

U 45 13 
1 46 3U, 
1 47 46 
1 49 J 

I 50 11 
1 51 21 
I 52 29| 
1 53 3''!j 
1 54 38 


*2 



9 


13 

ii 

61 j 

13 

51 

13 

62 1 

13 

53 1 

IS 

54 

13 

55 

13 

55 

13 

57 

13 

57 

13 

58 

h - 

13 

59 

14 

0 

14 

1 

14 

2 

14 

3 

14 

4 

14 

4 


21 

I'o 

46 

7 

} 

13 

40 

, 64 

1 

22 

0 

48 

12 

13 

40 

65 

1 

23 

0 

50 

16 

13 

40 

66 

1 

24 

0 

52 

19 

13 

40 

67 

1 

25 

. 

0 

54 

21 

13 

40 

68 

'1 

25 

0 

56 

21 

13 

41 

69 

2 

27 

0 

5S 

21 

13 

41 

70 

2 

23 

1 

0 

2! 

13 

41 

71 

2 

29 

1 

o 

19 

13 

42 

72 

2 

30 I 

1 

1 

4 

16 

13 

42 

73 

2 

31 

1 

6 

12 

13 

43 

74 


32 

1 

S 

5 

13 

43 

75 

9 

33 

1 

9 

58 

13 

4 ] 

76 

2 

34 , 

1 

11 

50 

13 

44 

77 

2 

35 

1 

13 

40 

13 

45! 

1 , 

7S 

1 

3G 

1 

15 

30 

13 

45! 

79 

2 

37 

1 

17 

17 

13 

46, 

80 

'2 

38 

1 

19 

4 

13 

47 

81 

2 

1 39 

1 

20 

49 

13 

471 

82 

2 

40 

1 

22 

32 

13 

48} 

83 

2 

41 

1 

24 

14 

13 

49 

84 

2 

42 , 

1 

25 

54 

13 

49 

85 

2 

43 

1 

27 

31 

13 

50 

86 

2 



56 38 

57 38 
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SOLAR TABLE, continued. 




0 27 o7 16 12 216 
0 25 45 16 13 217 
0 23 33 16 14 218 


5 14 16 19 ; 259 
7 8 16 19 260 

9 1 16 IS 261 




0 21 20 16 14 219 
0 19 7 16 14 220 

0 16 54 16 15 221 

0 14 40 16 16 222 

0 12 25 16 le)' 223 

—I 

0 10 10 16 17 2241 

0 7 55 16 17 225 

0 5 40 16 17 220 

0 3 21 16 18 227 

0 1 8116 IS’ 228 

! 

0 1 8jl6 19' 229 

0 3 24T6 19| 230 

0 5 40;16 20I 231 

0 7 55 4 6 20 232 

0 10 10 16 20 233 

0 12, “5 16 20 234 

0 14 40 16 20 I 235 
0 16 51 16 21 j 236 
0 19 7 16 21! 237 
0 21 20 16 21I 23S 


I 1 10 53 16 isj 

I 1 12 45 16 17' 

! 1 14 35 16 17 

1 16 23 16 16 

1 18 10 16 16 

1 19 56 16 15 

1 21 40 16 14 
1 23 22 16 14 
1 25 4 16 13 

1 26 44 16 IS 

1 28 21 16 12 
1 29 57 16 12 
1 31 33 16 1) 

1 33 7 16 10 

1 34 37 16 10 

1 33 7| 16 10 

1 37 37 16 S 
1 39 5 16 8 

1 40 29 16 7 

1 41 52 16 6j 



Equation. 

Diurnal 

Arc. 

2 

3 

47 15 47 i 

2 

4 

27 

15 46 

Q 

} 

5 

4 

__ 1 

15 45 

! 2 

5 4ljl5 44 ! 

2 

6 

16 15 43 

2 

6 

46 15 42 

2 

7 

16 15 41 

1 2 

l!_ 

7 

46 15 3S 


302 2 0 20 14 55 

303 1 59 27 14 53 

304 1 5S 33 14 52 

305 1 57 38 14 51 

306 1 56 38 14 49 

307 1 55 38 14 48 
308 ,1 54 38 14 47 
309 1 53 36 14 45i 


■2 8 11(15 38 

2 8 S4ll5 37 

2 8 54 15 36, 

2 9 14 15 35 

2 9 31 15 31 

2 9 45 15 33 

2 9 6S 16 31 

2 10 10 15 30 
2 10 17jl5 29 
2 1-0 22 15 28 


310 I 52 29 14 44 
3H| 1 51 21 14 43 

312 I 50 11 14 41 

313 1 49 1 14 40, 

314 1 47 46 14 39 

• . . 

315 1 46 30 14 37 

316 '1 45 13 14 36 

317 I 43 5S 14 35 

318 [ 42 33 14 33 

319 ,1 41 11 14 32 


0 23 33II6 21 
0 25 45J16 21 
0 27 57 16 2i 
0 SO 8 16 22li 

0 32 18 16 22j| 


277 2 10 26115 26 
27S I 2 10 3oil5 25 

279 I 2 10 28 15 24 

280 I 2 10 24 15 23j 

2S1 2 10 20 15 22 



0 34 28 16 22) 244 
0 36 37 16 22|i 245. 
0 38 45 16 22)1 246] 
0 40 52116 22 247 

0 42 59jl’J 22 248 

0 45 5.16 22 249 

0 47 10 16 21 250 

0 49 14 16 21 2.}1 

0 51 17 16 21 252 

0 53 19 16 21 253 


1 43 15 10 5 

1 44 35 16 4 

1 45 52 16 4 

1 47 9 16 3 

1 48 24 16 1 

1 49 34 16 1 

1 50 44 16 0 

1 61 54 15 59 
1 53 4 15 58, 

1 54 7 15 58 


' 282 j 2 

283 2 

284 2 

285 2 

286 I 2 

I 

287 2 

288 2 

289 2 

29o! 2 
29lj| 2 


1 55 9' 1 5 571 292 

1 56 9 15 56 298 
1 57 9 15 55 294I 
1 58 5 15 54 j 295 

1 58 59 15 63 296 


0 55 21 16 20 254 

0 57 2! 16 20 255 

0 59 21 16 20 266 

1 1 19 16 20 257 
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Sup, Mean Anomaly. 






The Argument of this Table is found by subtracting Mars’ corrected mean place from that of 
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(*) Chila Carna means the true distance of a FUnet from (he Eartli, in contradistinction to its mean distance, or 
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Sup. Meau Anomuly, 


) 0 0 
I 20 35 

> 41 0 

1 8 
20 57 

40 10 

10 

2 17 23 

: 35 11 


^ XIs + V* 


2 35 11 

2 52 S 

3 8 19 

3 23 40 

S 38 4 

3 61 32 

4 4 5 

4 15 36 

4 2G 0 


4 26 0 

4 35 13 

4 43 18 

4 60 10 

4 55 49 

5 0 13 

5 3 27 

5 5 20 

5 5 58 


_ x» 4- iva I _ ixs + iri^ 


Sup. Mean Anomaly, 



The Argument is found by subtracting Jupiter^s corrected mean place^ from the place of his 

Apsis* 

TABLE of JuFiTER^s Annual Equation, and Ciiila Carka. Tlie Argument of this Table 
it found by subtracting J upiter^e mean place corrected^ from the Sun^s mean plnte con ecied. 

% III. 
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TABLE XLIV. 

9 I. 

Of ths mtan motion of Fenus, for dayt. 


Dajs. 

Mean motion. 

Days. 


Mear 

motion. 



s. 

• 

/ 

u 

a 1 


s. 



M 

m 

1 

0 

1 

36 

7 

44 1 


5 

32 

8 

47 

1 

2 

0 

3 

12 

15 

27 

2000 

10 

24 

17 

34 

3 

3 

0 

4 

43 

23 

11 

sooo 

4 

6 

26 

21 

4 

4 

0 

6 

21 

30 

54 

4000 

9 

18 

35 

8 

5 

b 

0 

a 

0 

33 

33 

5000 

S 

0 

43 

55 

7 

6 

; 0 

9 

56 

46 

22 

6000 

8 

12 

52 

42 

8 

7 

; 0 

11 

12 

54 

5 


1 

25 

1 

29 

9 

B 

0 

12 

49 

1 

49 


7 

7 

10 

16 

11 

9 

0 

11 

25 

9 

S3 


0 

19 

19 

3 

12 

10 

^ 0 

16 

1 

17 

16 


. 6 

1 

27 

50 

14 

20 

1 

2 

2 

34 

32 

2D000 

0 

2 

55 

40 

27 

SO 

■ 1 

18 

3 

51 

49 

30000 

6 

4 

23 

30 

41 

40 

2 

4 

5 

9 

5 

40000 

0 

5 

51 

20 

54 

50 

2 

20 

6 

25 

21 

50000 

6 

7 

19 

11 

8 

60 

3 

6 

7 

43 

37 

60000 

0 

8 

47 

1 

21 

wKm 

•3 

22 

9 

0 

53 


6 

10 

14 

51 

S5 


4 

8 

10 

18 

10 


0 

11 

42 

41 

38 


4 

24 

11 

35 

26 


6 

13 

10 

32 

2 


5 

10 

12 

52 

42 


0 

14 

38 

22 

16 


10 

20 

25 

45 

24 


0 

29 

16 

44 

31 

300 

4 

0 

38 

38 

6 


1 

13 

55 

6 

47 * 

400 

9 

10 

51 

30 

49 


1 

23 

33 

29 

2 

600 

2 

21 

4 

23 

31 

BSBBISyB 

2 

13 

11 

51 

18 

600 

B 

1 

17 

16 

13 


2 

27 

50 

13 

S4 

700 

1 

11 

30 

B 

55 


3 

12 

28 

85 

49 

800 

6 

2l 

43 

1 

S7 


3 

27 

6 

68 

6 

900 

0 

1 

55 

54 

19 


4 

11 

45 

20 

20 : 

1000 

5 

12. 

B 

47 

1 

EB^m 

4 

26 

83 

42 

33 


Urara 8* 22’ 2^ 19% 
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9 II. 

SUCKA F/IALA. 


Ar gument. ^ 



✓ 

“-f Os __ 


+ fs 

— 

Vfis 

‘+rB 

— 

VliM 

0 

/ 

0 


0 

0 

0 

0 

51 

55 

1 

32 

6 

50 

0 

i 

45! 

0 

7 

23 

1 

0 

45 

1 

35 

5 



7 

30, 

0 

11 

4S 

1 

6 

14 

1 

57 

41 

22 

30 

11 

15 

0 

22 

0 

1 

11 

25 

1 

39 

50 

’)3 

45 

15 

0 

0 

29 

2 

1 

16 

15 

1 

4! 

47 

15 

6 

18 

45 

0 

S5 

52 

I 

20 

47 ! 

1 

43 

il 

11 

I5 


50 

0 

42' 

26 

X 

24 

56 1 

1 

44 

15 

^0 

7 
i *» 
i 

30 

26 

15 

0 

48 

48 

1 

28 

41 j 

1 

44 

45 

SO 

1 . 

0 

0 

54 

55 

1 

32 

6 1 

1 

45 

3 

0 


1 *■ 

' li 

_xu + Vs 

— X 

IV» 

— IXs 4- Hl» 

9 

/ 


Argumeot, 


* The Argument is f^uad b^. subtracting the Sun’s corrected place, from therjilacc of VtnKS* 

m 

ApMs. 


TABLE o/'Trvus’ Annual Equation, and Ciul^ Carva. The Jr^um^ni of this TalU 
is fpund by suiir acting the SutVt mtan piace correcM^ from, Fenus^ mtan place corrtcted, 
• $ III. 


Conimutation. 




-J- Os 

4- I 

1 

■QQII 

+ J1I« 

+ IVs 

+ V ' j 






Chila 


Chila 


Chita 

Equation. 

Chila 

Equation. 

irbii.i 


Chi In 




* 

Equation. 

cama 

Equation. 

carna 

Equation. 

cama 

r^ma 

rafiia 

Equation. 

cferna 


* 



• / 9 ■ 


• 1 9 

1 

• f 9 

/ 

•19 

✓ 

•/ 9 


• f 9 

/ 



0 

0 

0 0 0 

5910 

ie 33 19 

5734 

24 43 32 

5152 

35 51 32 

4241 

44 ZT SO 

3075 

11 16 37 

1786 

30 

0 

3 

45 

1 1 34 48 

5936 

14 6 13 

5681 

26 10 42 

5055 


4107 

45 9 17 

2916 

42 31 20 

lOSO 

26 

u 

7 

30 

is 9 24 

59‘i5 

15 33 50 

562=' 

^37 38 23 

495: 

38 21' 4 

3970 

45 44 45 

27.5; 

40 7 59 

1481 

22 

so 

11 

15 

i 4 44 0 

5909 

17 11 18 

5558 

29 3 34 

4846 

39 32 9 

38'^S 

46 9 56 

25!-4 

36 45 59 

1311 

18 

45 

15 

0 

6 18 17 


18 42 21 

5487 

30 27 32 

1734 


3684 

16 23 5 

2432 

32 14 IS 

1213 ' 

15 

0 

18 

45 

7 52 11 



5412 

31 51 24 

1617 

41 43 3 

3536 

46 22 32 

2169 

26 17 20 

1101 

11 

16 

22 

SO 

9 23 1 



5331 

33 12 47 

4496 

42 43 41 

3385 

iO 3 43 

2106 

18 47 30 

1013 

! T' 

30 

26 

15 

10 59 27i 




34 33 7 

4371 

43 38 36 

3231 

45 23 17 

1945 

9 51 15 

95G 

3 

45 

30 

■ 

12 S3 19 

5734 

24 43 32 


35 51 32 

4241 

44 27 SO 


44 16 37 

1786, 

0 0 0 

936 

0 

0 




Chila 

Equation. 

ChiKa 


Chita 

Equation, 

Chila 

Equation. 

Chila 

Equation. 

Chila 





Equation. 

caroa 

carna 

Equation. 

ran in 

cdma 

cama 

carna 





* •_ XIs 

_Xs 

— IX* 

^ VIIU 

~ VII» 

— VI* ' 



Commutation. J 
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TABLE XLV. 

h I. 

Of Saturn' I mean motion for dayt. 


Dajs. 

Mean motUo. 

Days. 

Mean motion. j 


$ 

• 

« 

0 

m 


s 

• 


« 

$ 

1 


0 

ft 

0 

ftS 

1000 

1 

3 

26 

21 

30 

ft 

0 

0 

4 

0 

46 

2000 

ft 

6 

6ft 

43 

1 

3 

0 

0 

6 

1 

9 

3000 

3 

10 

19 

4 

31 

4 

0 

0 

8 

1 

3ft 

4000 

4 

13 

45 

26 

2 

i 

M 

0 

10 

1 

54 

6000 

5 

17 

11 

47 

32 . 

6 

m 

El 

1ft 

2 

17 

6000 

6 

20 

38 

9 

3 

7 

0 

0 

14 

ft 

40 

7000 

7 

ftl 

4 

30 

33 

ft 

0 

0 

10 

3 

13 

8000 

8 

27 

30 

6ft 

4 

0 

0 

0 

18 

3 

26 

9000 

10 

0 

57 

IS 

34 

10 

0 

0 

20 

3 

49 

10000 

11 

4 

23 

36 

5 

30 

0 

0 

40 

7 

38 

20000 

10 

8 

47 

10 

10 

30 

0 

1 

0 

11 

27 ' 

30000 

9 

13 

10 

45 

15 

40 

0 

1 

20 

15 

16 

40000 

8 

17 

34 

20 

20 

60* 

0 

1 

40 

10 

5 

50000 

7 

ftl 

67 

55 

25 

60 

0 

ft 

0 

ftft 

63 

60000 

6 

26 

21 

30 

30 

70 

0 

ft 

20 

26 

4ft 


6 

0 

45 

5 

35 

80 

0 

ft 

40 

SO 

SI 


5 

5 

8 

40 

40 

90 

0 

s 

0 

24 

20 


4 

9 

Sft 

15 

44 

100 

0 

3 

20 

33 

9 

100000 

3 

13 

65 

60 

49 

ftoo 

0 

6 

41 

16 

18 

200000 

6 

27 

51 

4U 

39 

300 

0 

10 

1 

54 

27 

300000 

10 

11 

47 

3ft 

28 

400 

0 

13 

ftft 

3ft 

36 

400C00 

1 

25 

43 

23 

18 


0 

16 

43 

10 

45 

600000 

5 

9 

39 

14 

7 

■SI 

0 

ftO 

3 

48 

64 

600000 

8 

23 

35 

4 

56 

m 

0 

33 

24 

27 

3 

700000 

0 

7 

30 

55 

46 

! 800 

0 

ftft 

45 

5 

1ft 

800000 

3 

21 

26 

46 

35 

l■SS9 

1 

0 

5 

43 

ftl 

900000 

7 

5 

ftft 

37 

25 

iImSmI 

1 

3 

ftC 

21 

30 

1000000 

10 

19 

18 

28 

14 


PnifB »• *8* 83' SS*. 
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T, ir. 

SANI FHALA. 



The Argument is found hj subtracting Saturn’s corrected mean place^ from the p!ace of his 


Apsis, 




TABLE of Saturn’s Annual Equation, and Cm la Carna. The Argument of il/ts Table 
is found by subtracting Saturn^ s inean place corrected^ from the SaiVs mean place^ 

h HI- 
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TABLE XLVr. 

Shewing the Liigna, Chara Cumda, and Ulfagna for ererjr Sign of the Ecliptic ; calculated for 
the Latitude of 16* i6' ; being that of Banda^ near Masulipatam ; to which the Commantarj 
refers. 



! 

1 . .. 

— 1 and IV Quadrants. 

+ 11 and 111 Quadrants. 

1 


Ills or Xs. 

I Vs or X*. 

Vs or VIIL 

VI* or VIL 

' Lagin 

1670' 

1795' 

1935' 

1935' 

1795' 

1670' 

1 

jChara Cumda 

208 

169 

70 

70 

109 

203 

1 Lilagna 

1462 

1026 

1865 

2005 

1964 

187« 


For the Sun’s Declination, Right Ascension, and AmplitadCj when his Longitude is and 

Hi Signs, See Text^ page 97^ 98^ 101, and 102, 


TABLE XLVir. (^) 

Being the 4th of the V akiam pj'ocess, 

For reducing the Aloon’s place as computed for the time of Sun risinsr at Lanca, to what it is at a 
similar instant at another place, stated to be Trivalore near lanjore, the Longitude of which 
is 3* 4S' 45* East of Lanca, and Latitude 10* 4F N. Communicated by Sami Nada Sashia of 
Pond idler ry. 

s } 

Desen- Andra vica- Dcscntara calM are always addu 

, Tamul taracu- Usforany tire ; and are to be taken for the month 

Tl.ndu names names of las. day m the precedes that for which the com. 

of Solar months. Solar months. + same month. puf^tion is made. 

— — - ~ TIio andra vicalas are for any day la 

r Vaisacha Cha.tram lo — 12 the month the computation .>made for. 

» ^ ~ r They are to be used as multiples of the 

n A shad'ha Auni 7 _ 0 degrees, minutes and seconds of the 

® j . 1 ? i" i Sun’s true place or Sputa Graha, at Sun 

SI Bhadrapada AuTani^ 1 11 ® rising on the given day ; the product of 

np A swina Paratasi 17 -r 12 degrees giving vicalas or seconds; 

- L//tlga Arpesi . f that of'the minutes, or thirds, 

^.largas.ras Cart.ga 28 + 14 forth. 

^ I ausnia W argali * This latter Equation is to be applied 

'/? Maglia lye ^ Moon’s uncorrected place, as 

Maussi ^ 26 _ 6 jaJicated ia the Table, 


Example. 


3 57 13 
+ 70 


Let the Sun’s Sputa Graha or true place in the Hindu Zodiac on the 24th Audi s* 

complete (or 2oth at Sun rising) be - - - - - ^ 1 

And the 2)’s uncorrected place at the same instant • - - 4 3 57 13 

1*» Di sentara calas for the month Auni - - - • - +70 

4 he andra vicalas (col, 3) for any day in Audi are + 2. The 
«dd degrees of the Sun’s Longitude are . - 22* 59' 3^ 

therefore - X 2 

45' 58*^ 6** or say + 46 

5’s place corrected for Dcsentara, 24th Audi • • 4 4 50 

There only remains the Equation of the Area Bhagabala to be applied to the Moon’s corrected 
place, to have her Sputa Grrjhaor true place,*! Sun rise on the25th Audi, at the placecomputed for. 

IV, Ihe common Kalendar makers use indiscriminately the abore Table for any place ia 
these South Eastern Provinces. 


(*) This Table is accidentaliy inserted out of its place ; it should be the XXVIHtb, 
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TABLE XLVnr. 

For the Solar k\iiirgm 2 i from the beginning of the Cali yug^ the mem Solar Sidereal year 
being or 305d los Sir 31P 24s. 

First Partj according to the Surriah SIddhanfa. 


Years. 

Tilne due 
ponding 

to corres- 
periods. 

Years. 

Time due to corres- 
ponding periods. 

1 

D. 

365 

G. 

15 

V. 

31 

p. 

31 

s. 

24 

100 

D. 

36525 

G. 

52 

V. 

32 

p- 

20 1 

2 

730 

31 

2 

2 

48 

200 

73051 

45 

4 

40 

3 

1095 

46 

34 

34 

12 

300 

109577 

37 

37 

0 

4 

1-461 

2 

6 

5 

36 

400 

1 16103 

SO 

9 

20 

5 

1826 

17 

37 

37 

0 

500 

1S2G29 

22 

41 

40 

6 

2191 

33 

9 

8 

24 

600 

219163 

15 

14 

0 

7 

2556 

4S 

40 

39 

48 

700 

2556S1 

7 

46 

20 

8 

2922 

4 

12 

11 

12 

800 

292207 

0 

IS 

40 

9 

3287 

19 

43 

42 

36 

900 

32S732 

52 

51 

0 

10 

366-2 

35 

15 

14 

0 

1000 

365258 

45 

2 j 

20 

20 

7305 

10 

30 

28 

0 

2000 

730517 

30 

46 

40 

30 

10957 

45 

45 

42 

0 

3000 

1095776 

16 

10 

0 

40 

14610 

21 

0 

56 

0 

4000 

1461035 

1 

33 

20, 

50 

18262 

56 

IG 

10 

0 

5000 

1826293 

46 

56 

40 

60 

21915 

31 

31 

24 

0 

6000 1 

2191552 

32 

20 

0 

70 

25568 

6 

46 

38 

0 

7000 

25568U 

17 

43 

20 

80 

292 10 

42 

1 

52 

0 

8000 

2922070 

3 

6 

40 

90 

32873 

17 

17 

6 

0 

9000 

13287323 

48 

30 

0,1 

100 

36525 

52 

32 

20 

0 

10000 j 

,3652587 

33 

53 

20 1 


10 the Sur-j '5 
rish Siddharla, N 


Time due to each 
month. 


ISuniah Siddhauta (separatel vy . 


For the Solar Ahargana from the beginning of the Cali 
yitg^ the mr^n Solar Sydereal year being ■ 

or 3G5d 15^^ 31v lop. 

Secoud Party according to the Aria Siddhanta. 


Years. 


1 

2 

Cl 

O 

4 

5 

6 

7 

8 
9 

10 

20 

SO 

40 

50 

60 

70 

80 

90 

100 


^hanta 


Time of correspond- 
ing periods. 

Years. 

Time of correspond-j 
ing periods. ; 

D. 

c. 

T. 

p. 


D. 

G. 

V. 1 

365 

15 

SI 

15 

100 

30523 

52 

5 

730 

31 

« 

SO 

200 

73051 

44 

10 

1095 

46 

33 

45 

300 

109577 

36 

15 

1401 

o 

5 

0| 

400 

146103 

28 

20 

1826 

17 

S6 

15 

500 

182629 

20 

25 

2191 

33 

7 

SO 

600 

219155 

12 

30 

2656 

48 

38 

45 

700 

255681 

4 

35 

2992 

4 

10 

0 

800 

292200 

56 

40 

3-287 

19 

41 

15 

900 

S2S732 

48 

45 

3652 

35 

12 

SO 

1000 

365258 

40 

50 

7305 

10 

25 

0 

2000 

730517 

21 

40 

10957 

45 

37 

so 

3000 

1095776 

2 

SO 

14610 

20 

50 

0 

4000 

1461034 

43 

20 

18262 

56 

2 

so 

5000 

1826293 

24 

10 

‘-11915 

31 

15 

0 

6000 

2191652 

5 

0 

25663 

6 

27 

30 

7000 

2556310 

45 

50 

29920 

41 

40 

0 

8000 

2!-2«069 

26 

40 

32873 

16 

52 

30 

9000 

32S7328 

7 

SO 

30525 

52 

5 

0 

10000 

3652586 

48 

20 

iame Solar year accordlnjj to the copies of the Aria 

Sid 

reserred in BeDfP.I, is = 

• Hiiknowii in the Feoinsulat 

s S65 d lad 31p He C' 

. i 


1 


p. 

G. 

V. r. 

s. 

[Mesha masa 

T 

30 

55 

32 2 

St 

YiVsha m. 

(j 

31 

24 

12 2 

4i 

AI id’huna m. 

n 

31 

36 

38 2 

44 

Carcata m. 


31 

28 

12 2 

42 

Tinha tn. 

SI 

31 

o 

10 2 

40 

Canya m* 

'If 

so 

27 

22 2 

38 

Tula m. 


29 

54 

7 2 

35 

Yrischica tn. 

ni 

29 

so 

24 2 

S3 

Dhanus m. 

-? 

29 

20 

63 2 

31 

iVIarara m. 


29 

27 

16 2 

32 

Cuinbha ni. 


29 

48 

24 2 

O CJ 

OO 

Min n). 


30 

20 

21 2 

S6 

names (collectiveiv) 

End of each 


numlh. 




Vaisacha 

r 

30 

55 

32 2 

39 

JyaishtL’ 

a 

, 62 

19 

44 5 

20 

Ashar 

u 

93 

56 

22 8 

4 

|SraYana 

Si 

125 

21 

34 10 

46 

Bhadranada 

SI. 

15.; 

26 

44 13 

26 

A'fcwina 

nX 

186 

54 

6 10 

4 

Cartiga 


216 

IS 

13 18 

39 

Marga.niras 

ni 

246 

18 

37 21 

12 

Pau^iiiia 

$ 

275 

39 

30 23 

43 

Magha 

V? 

405 

6 

46 26 

15 

P'haKgur.a 


334 

55 

10 28 

48 

Chaitra 

K 

365 

15 

31 31 

21 

Aria Siddhanta (separately). ; 



D. 

G. 

V. 

p. 

Cliaitram 

1 

30 

55 

32 

1 

V'^yassei 


31 

24 

12 

1 

A u n i 

n 

31 

S6 

38 

1 

Audi 

$ 

31 

28 

12 

£ 

Auvani 

SI 

31 

2 

10 

1 

Paratasi 

"X 

SO 

27 

22 

1 

Arpesi 


29 

54 

7 

1 

Cartiga 

ni 

29 

30 

21 

2 

M argali 

t 

29 

20 

53 

1 

Tye 


29 

27 

16 

1 

Maussi 


29 

48 

24 

1 

Poongotii 


SO 

20 

21 

2 

(Cclh’ctively ) End of each month. 1 

Chaitrarft 

r 

30 

55 

32 

1 

V) 3bsti 

a 

62 

19 

44 

2 

A uni 

n 

93 

56 

22 


Audi 

25 

125 

24 

34 

5 

Auvani 

SI 

160 

26 

44 

6 

Paratasi 

If 

180 

54 

6 

7 

Arpesi 


216 

48 

13 

8 

Carliga 

m 

246 

18 

37 

10 

Margali 

j 

275 

39 

30 

11 

Tye“ 

Vf 

305 

6 

46 

12 

Maussi 


334 

55 

10 

ISj 

Poongoni 

K 

365 

15 

31 

15! 
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TABLE XLIX. (*) 


For the Luni^solar Ahargnna. from the he^niiing of the Cali the mean Lunation being 

3jg 50v 6p SOSjTS* 

First Part, according to the Surrtah Siddhmita, (*) 


Years. 

Time due to 
corresponding periods. 

V 

I ears. 

Time due to 
corresponding periods. 

Lrnia- 

tiniis. 

Time due to the end 
of the respectiTc mean 
Lunar months. 


D. 

G, V, 

p. 

s. 1 


B. 

G. 

T, 

p. 

s. 1 


D. 

G. 

T. 

p. 

s. 

1 

S54 

22 1 

23 

67,14] 

100 

35436 

42 

19 

55 

14 







2 

708 

44 2 

47 

61,28 

200 

70873 

24 

39 

50 

28 

1 

.29 

31 

50 

6 

59,78 

3 

1063 

6 4 

11 

51,42 

300 

106310 

6 

59 

45 

42 

2 

59 

3 

40 

13 

59,56 

4 

1417 

28 5 

35 

48,56 

400 

141746 

49 

19 

40 

56 

3 

88 

35 

30 

20 

59,34 

5 

1771 

50 6 

59 

45,70 

500 

177183 

31 

39 

36 

10 

4 

118 

7 

20 

27 

59,J‘2 

6 

2126 

12 8 

23 

42,84 

600 

212620 

13 

59 

31 

24 

5 

147 

39 

10 

31 

58,90 

7 

2480 

34 9 

47 

39,98 

700 

248056 

56 

19 

26 

3S 

6 

177 

11 

0 

41 

58,68 

8 

2834 

56 11 

11 

37,12 

800 

283493 

3S 

39 

21 

52 

7 

20G 

42 

50 

48 

58,46 

9 

3189 

18 12 

35 

31,25 

900 , 

31S930 

20 

59 

17 

6 

8 

236 

11 

40 

55 

58,24 

10 

3513 

40 13 

59 

31,40 

J 000 1 

354367 

3 

19 

12 

20 

9 

2(35 

46 

31 

2 

58.01, 

20 

70.S7 

20 27 

59 

2,8 

2000 

708734 

6 

38 

24 

40 

10 

295 

18 

21 

9 

57,80 

30 

10631 

0 41 

58 

34,2 ; 

3000 

1063101 

9 

57 

37 

0 

11 

324 

50 

11 

16 

57,56 

43 

14174 40 55 

58 

5,6 

4000 

1417468 

13 

16 

49 

20 

12 

354 

22 

•1 

23 

67,36 

50 

17718 

21 9 

57 

37,0 

5000 

1771835 

16 

36 

1 

40 

13 

383 

53 

51 

30 

57,14 

GO 

21262 

1 23 

57 

8,4 

6000 

2126202 

19 

55 

14 

0 







70 

24805 

41 37 

56 

39,8 

1 7000 

2130569 

22 

11 

26 

20 







80 

2S349 

21 Si 

56 

11,2 

8000 

2834936 

26 

33 

38 

40 







90 

31893 

2 5 

55 

42,6 

9000 

31S9303 

29 

52 

51 

0 







100 

35436 

42 19 

55 

1 1,0 

1 lOOOO 

35 13G70 

33 

12 

3 

20 








For the Luni-sclar Ahargana from the beginiiirig of the Cali yugy the mean Lunation being 

5p 40^, -1, iyc. 

Sf^cond Part, according to the Aria SlddhnntiU 


rars. 

Time due to 
corresponding periods. 

Years. 

Time due to 
corresponding periods. 

Luna- 

tions. 

Time due to the end 
of the respective mean 
Lunar months. 


D. G. 

T, 

p. 

s. 


D. 

c. 

T. 

p. 

s. 


n. 

G. 

T. 

p. 

>. 

1 

354 22 

1 

8 

2,6 , 

100 

35436 

41 

53 

24 

20 







2 

70S 44 

2 

16 

5,2 

200 

70873 

23 

46 

48 

40 

1 

29 

31 

50 

5 

40,21 

3 

1063 6 

3 

24 

7,8 

300 

106310 

5 

40 

13 

0 

2 

59 

3 

40 

11 

20,42 

4 

1117 28 

4 

32 

10,4 

400 

141746 

47 

33 

37 

20 

3 

88 

35 

SO 

17 

0,63 

5 

1771 50 

5 

40 

13,0 

500 

177183 

29 

27 

1 

40 

4 

118 

7 

20 

22 

40,8-4 

6 

2120 12 

6 

48 

15^6 

600 

212620 

11 

20 

26 

0 

5 

147 

39 

10 

28 

21,06 

7 

2480 34 

7 

56 

18,2 

700 

248056 

53 

13 

50 

2C^ 

6 

177 

11 

0 

34 

1,28 

8 

2834 50 

9 

4 

20,8 

800 

283493 

35 

7 

14 

40, 

7 

206 

42 

50 

39 

41,50 

9 

31S9 18 

10 

12 

23,4 

900 

318930 

17 

0 

39 

cl 

8 

236 

14 

40 

45 

21,72 

10 ! 

3543 40 

11 

20 

26,0 

1000 

354306 

53 

54 

3 

20] 

9 

265 

46 

30 

51 

1,94 

20 

7C87 20 

22 

40 

52,0 

2000 

708733 

57 

43 

6 

40 

10 

295 

IS 

20 

56 

42,16 

30 

10631 0 

84 

1 

18,0 

3000 

1063100 

5G 

42 

10 


11 

324 

50 

11 

2 

22,38 

«10 

14174 40 

45 

21 

44,0 

4000 

1417467 

65 

36 

13 

20 

12 

354 

22 

1 

8 

2.60 

50 

17713 £0 

56 

42 

10,0 

5000 

1771834 

54 

30 

16 

40 

13 

383 

53 

51 

13 

42,82 

60 

21262 1 

8 

2 

3g'o ! 

6000 

2126201 

53 

24 

20 

0 







70 

24805 41 

19 

23 

2,0 

7000 

2180563 

52 

IS 

23 

20 







SO 

28349 21 

SO 

43 

28,0 

8000 

2834935 

51 

12 

26 

40 







90 

.n893 1 

42 

3 

54,0 

9000 

3189302 

.50 

6 

30 

0 







100 

35430 41 

63 

24 

20,0 

1 10000 

13543669 

49 

0 

33 

20 








(*) The Pcuin'^ula Astronomers, TcHinga as well as Tamul, invariably use in their computations the 
^Aa»^rt«c according to the Aria, anj the Lunar accortling to the Surriah, Siddhantafi 
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UsB and Application of Tables XLYIII and XLIX. 


TABLE XLViri. 

ExAMfLE I. 


1® Wanted the Solar Ahargana for the beginning of the Solar } ear 4924 of the Call jug, •? 
49S3 complete, (A, D. 1822), according to the Surriah Siddhanta. 


By Table XLVIII, 

y. 

part 1, we have for 4000 • 

D. 

1461035 

o. 

1 

T. 

S3 

p. 

20 

900 - 

328732 

52 

51 

0 


20 - 

7305 

10 

30 

23 


3 . 

1095 

46 

34 

31 



179S16S 

51 

29 

22 

Subtract Sodk^am, 

or constant Equation 

2 

8 

51 

15 


Ahargana, 1st Vahacha V, which divide by 7)179SIG6 (42 SS 7 

Remainder 6 which counted frora 


Friday, gives Soota dina Thursday, 


2® \yanted the Ahargana for the 1st of Vrischica ma9:i, or Bengal Margasiras, of the same 

year. 

D. G. T. r, 

Ahargana for 1st Vaisacha, above found . - 1798166^ 42 SS 7 

Add collective number of days registered in the last 

column down to Cartiga • . 216 43 15 19 


Ahargana, Ist Margasiras which divide by 7)179S3£S (SO 51 24 

Remainder 6 which coautwd as 

from Friday, gives Soota dina Thursda^^ 

ExAMPtS If. 

!♦ Wanted the same, accordiag to the Aria Siddhanta* 


Y, 

n. 

(5. 

T, 

P. 

By Table XLVIII, part 2 , we have for 4000 • 

1161034 

43 

20 

0 

900 - 

32^732 

48 

45 

0 

20 - 

7305 

10 

25 

0 

3 - 

1095 

46 

33 

45 


179S1C3 

29 

3 

45 

Subtract Sodhyam - 

oy 

8 

51 

15 


Ahargana, 1st Chaltram Ty which dividf^by 7)1798166 (20 12 30 

Remainder 6 which counted from 

Friday, gives Soota dina Thursday^ 


But here the Civil beginnin;; by the respecdve accounts will dilfer, on account of the fraction 
of days, which by the Surriah Siddhanta is 38v 7p, exceeding 30; and by the Aria Siddhanta 
SOg 1 iv 30p below 30, IJence the feiia of the first Civil day in the year will be, viz, by Ih© 
Surriah, Friday ; and by the Aria, Thursday. 


2o Wanted the Ahargana for the 1st Cartiga (Tamul denomination) of the same year, 

* O. G. V. p. 

Aharjrana for 1st Chaitram, above found - - 1798166 20 12 SO 

Add colIert*\e number of days registered in the last 

column down to Arpesi • • • 215 48 13 8 


Same Ahargana, as by tbe Surriah Siddhantft 
subject to the same difference of Cuii rcchoaing, 


1798383 8 25 3S 



% 
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TABLE XLIX. 

Example I. 

I« Wanted tlie Lunusolar Aliargana according to the Surriah Siddhanta, for the end of the 
49?3d year of the Cali yug. The Solar Ahargana for the beginning of the year 4914 being 
17981664 38T 7p. 


Use Solar Ahargana as 


as an 

Index. 

By Table XLIX, part 1, 

T. 

T>. 


T. 

F. 

s. ■ 



D. 

column 2, for 

4000 - 

1417468 

13 

16 

49 

20 

4:24 

• 

1798166 


900 . 

318930 

20 

59 

17 

6 

(1) 

- 

1744549 

Column 1, 

20 . 

7087 

20 

27 

59 

3 

51 

(2) 


53617 


3 . 

1063 

6 

4 

11 

m 

S543G 

Intercalations. 

03 

1744549 

0 

48 

17 

20 



181S1 

Column 2, 

100 (2) 

35436 

42 

19 

55 

14 

(3) 


17718 

Column 1, 

50 (3) 

17718 

21 

9 

57 

37 

(1) 


403 

554 

» 1 (4) 

3 Lunar months (5) 

354 

83 

22 

35 

1 

30 

23 

20 

57 

59 

(h) 


109 



1798147 

CL 

49 ' 

65 

7 

• 

83 



+ 1 






Remainder 2 f which nnglect. r * ^ i.* 7-rnoi 

® Luni-solar Ahargana sought 1798143 

and for the Soota dina, or day of conjunction 

7)1798148'’(^^66878 weeks. 

Remainder 2 counted from Thursday^ gires Saiufdaj/^ 


Example II, 

2’^ The same, according to the Aria SIddhanta. 


The Solar Ahargana is 
the same as in the pre- 
ceding artich? as to the 
number of days. The 
same Index might there- 
fore serre, 

4924 - 1798166 

(i) . 744543 

( 2 ) 


53618 

35436 

(3) 


* 18182 
17718 

(4) 


354 

(5) 

* 

^0 

88 



22 


By Table XLIX, part 2, 
column 2, for 


r 

I 

Intercalations.^ 

Lunar 


T. 


t>. 

c. 

T. 

F. 

fa 

4000 


1417467 

55 

36 

13 

20 

900 


SI 8930 

17 

0 

39 

0 

20 

- 

7087 

20 22 

40 

52 

3 

- 

I06S 

6 

3 

24 

7,3 


(1) 1744548 

39 

2 

57 

19,3 

100 

(V 

35436 

41 

53 

24 

20 

50 

(3) 

17718 

20 

56 

42 

10 

1 

[4) 

354 

22 

1 

8 

2,6 

months 

(5; 

88 

35 

30 

17 

0,6 


1798146 [39 24 2a 5S,0 
+ 1 


1798147 

Proceeding as in Example for the Soota dina^ It will ht 
found to fall on Friday* 


N. B. The Tamul Astronomers, though computing in Solar iime^ nse In preference the Luai- 
solar Ahargana according to the Surriah Siddhanta ; and for the Solar, the Aria SiJdhanta. 
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TABLE L. 

Thit Table skews ike Root or Character of ever^ month in the Mahommedan year^ according 
as that of Mahorum is 1, 2, 3, 4, 5, 6, or 7. It is therefore always to be entered with the 
Root given in Table I, 




Number 









Names of the months. 

of days 
in each 
month. 

• 



Roots. 



1 

Mahorum 

30 

M 

2 

3 

4 


! 6 

1. 

7 


Sepher, or Suffr 

29 

n 

D 

5 


B 

B 

2 

s 

Rabi-el-Arul 

30 


5 

6 

B 

B 

2 

5 

4 

Rabi.tl-Aukeer 

29 


B 

1 

2 

3 

B 

5 

5 

Giurnadi ; or ) , . , 

> el.Arul 
Utamaasil > 

30 

■ 

. 

2 

3 

B 

5 

0 1 

6 


29 

1 

2 

3 

4 

5 

• 6 

7 

1 


Regt b ; or Regihab 

30 

3 

B 

5 

6 

7 

1 

2 



29 

5 

6 

B 

1 

2 

3 

4 

9 

Rarr^zan ; or 

Rhamadan 

SO 

H 

B 

■ 

2 

3 

4 

5 

10 

Shawal 

29 

B 

2 

3 

4 

5 

6 

7 

11 

ZooUada ; or 

Zoolcayadah * 

30 

1 

2 

3 

4 

. 

5 

6 

7 

1 

12 

c 

Zooledgee ; or 
Zoolcagiadah B 

29 

or 

1 30 

4 

5 

6 

7 

I 

1 

2 

3 


N. B The month of Zooledgee, consiits of 29 or 30 dajs, according as the year is a commoa 


or an intercalary one* 
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Table LI helps to determine what Hindu Solar yearconcuri at ita beginning with any proposed 
year of the Hejira ; and inversely to indicat^^ Ja what year of the Hejira any proposed Solar year 
happens to begin. 

Thus any Hindu Solar year commencing between A. Hejira 1 and 81 has for limits, the I8th 
(one day less than the 18th, registered in the 3d column of the second Section of Table LI), and 
the 51st (one day more than the 20th), March of its concurrent European year, Julian style. 

Any Hindu Solar year falling between the 906th and lOOQlh year of the Hejira cannot 
commence earlier than the 26th (one day lest than the 27th), and later than the 28th (one day 
more than the 27th), of March, Old style; or before the <5th and after the 7th April, New style. 

TABLE LL 

Exhilitin^ Ike respective beginnings of the Hejira^ and Hindu Solar^ concurrent xith 

European Secular years. 
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TABLE LII, 

Part the First. 

Sfiewlng the Sun’s mean Longitude on the 1st of January of each Secular year of the Julian Kalendnr, 
from A. A. C. 4000 to A. I). 4000, constructed by moans of Dc!alaiidc\s Solar 'i'abie^i I and II 
{Edition of 1764) for noon time usder the Meridian of Paris. 


Years before Clirist. Years after Christ. 


Solar 

Julian 

Secular 

years. 


Q’s mean 
Hiotiou. 


Solar 

Julian 

Secular 

years. 


0’s mean 
motion. 


O’s motion for ]1 
Bissc^tile years, j 

Q’s mean 
years motion. 


Q’s motion for 4 yrarg 
eitlier ascending or descending. 



























N. Bis- 

5«»xttlc jear«, 
one clay w to be 
added to the 
[reapective sums 
I from February 
Idownwardsr 


For an explanation of the first part of this Table and from February 
particularly of Its 4th column, see Delcdande^ s Astro- downwards^ 
nomy^ book VI, toL I, art. 994 and follow? iug : the 
aecoud part is seif.eTldent, and therefore requires no 
^ -- - explanation. But as those who may hare occasion to — - — • 

use these Tables may not hare that work at their disposition, it may be proper to state that for 


10013 8 23 53,0 

2Q0.fl 17 7 43,0 
300:9 25 41 39,0 


Bie sake of cooTemency they were arranged on the folio win^l principle. 

If you have the Sun^s mean Longitude for any annual Epoch and you want it for the next, add 
his motion for 365 days, Which is 11* 29* 45' 40'',5, if the following be a Common ye^r : but if it 
-boa. Leap one, add evermore, the 0’s mean motion for one day,^ i. e. 59^ 8', 3, in alt 4V 48',^ s 
and the Longitude to obtained will be for the 1st January in all Bissextile^ and for the 31lt 
j^aember m -»H Comnoit yean. Th* *SS*'*S*^^ ^ ^ years equation I» gifen ia 

colunu 4tb, part Ist, of thi. Table, and il W be applied U foiloWS, for descending years. 





























0 
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Ex AMPLE IV. 

Let the Sun’t mean I/ongitude on the Ist Janaerj 1816, be foaod t* b# 

8. • ' » 8 • ' ' s. • ' 

I. 21 43 47 II. P 21 43 47 III, 9 £1 4S 47 IV. 9 21 43 47 

A. n. 4a 40,5 ^ 11 29 31 21 ^ ^ 11 29 17 1,5 ^ q 0 0 1 

1817 - 9 21 29 27, 5 1818 . 9 91 13 S 1819 - 9 21 0 48,5 1820. 9 21 45 37,3 

Comoion Common Common Bissextilo 

31st December ISIS. 31st December'lSl?. 81st December 1818. 1st January 1820. 

On the same principles fhe Equations for ascending years, such as those before Christ, arc to be 
applied to the Longitude diie to the given Epoch with contrary Sigt». 

Example V. 

Let the Sun’s mean Longitude on the 1st January A. A. C. 720, be (Ejt. I.> 

s. • ' * s. • ' " s. • ' ' s. ” ' * 

I. 9 2 26 23.87 11. 9 2 2S 23,87 III. 9 2 26 23,87 IV. 9 2 26 23,87 

K a_ B. c. . B. c. b c _^ziJL 

721 1 41 35,07 7^2- & 1 55 64,07 723- 9 2 10 14,07 724 - 9 2 24 33,01 

ConimoQ Common Common Bissextile 

Slst December 720, 5Ist December 721, ?lst December 722. • Ist Januar)^ 724. 

I shall now gite Examples to shew how fo find the Sun’s mean IjOngitude fcrr any particular 
day or instant^ both according to Delalando’s Tables, and Table Lll. 

1® By Delalande^s Tables.r 

N. B. — In Bissextile years if the proposed date falls in January or February , retrench one 
day tbereirain. 

* Example VL 

Wanted the Sun^s mean Longitude for the ilth March A. A. C. 720, at 6* 49' 10'^ p. nr,* 

s. * ' ^ 

By Example T, ©’s mean Longitude Ist January A. A, C. * 9 2 20 23,87 

By Delalande’s Table III, 0’s motion 11th March • 2 8 59 43,1 

Do. Table IV, for 6 hours * • • 14 47,1 

49 minutes «. « .» 2 0,7 

10 seconds • . » 0,4 

O’s mean Longitude sought - II II 42 55,17 

Here there would be no difference in the process if, instead of DelaKinde’s, we had used Table 
Lif, because in counting the number of days elapsed from the beginning of the year to the 11th 
March, wit would take 31 days ia January, 29 in February, and 11 in March ; in all 71 days. 
But because the proposed year is a Bissextile one, and consequently the Sun’s mean Longitude at 
its beginning, is given for the 1st January at noon, one day is to be retrenched from the sum ; 

remainder is therefore 70 days, with which referring to the 1st column of the second part of 
Table LIT, we fitad T 8“ 59' 43',1, the ^me quantity aais given in Dclalande’a Table for the 
lith March. 

' Example Vff. 

2® By Table Lll. 

But if the number of* days elapsed arc not to be found at once In Table LIT, then it must be 
divided into two parti or more, as the case may require, thus : 

Let the Sun’s Longityde be required for the 15th March, at O'* O' O' A« D. I817,— We have 
in January 31**, in February 28, in March 15, sum 74 days,. 
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8 . 


9 21 2D 27>5 
2 8 59 43,1 

0 3 56 33,$ 

0 4^5 43,9 


By Example IV, Q*s mean Longitude 3 1st December 1816 
By Table UI, part 2, coi. I, for 70 days • ^ 

do. do. 4 days « w 

O’^ mean Losgitude sought r 

The same result would hare been obtained by Delalande’s Tables^ by the addition of only two 

quantities : 

s. • ' ^ 

0’s mean Longitude 31st December 18 Jj6 « 9 59 27,5 

By Table III, 15th March • • 2 12 56 16,4 

Same Longitude as before • 0 4 25 43,9 

There remains only to shew how, by means of the same Tables, the time may be deduced from 
the Sun’s mean Longitude, which is only the conrerse of the preceding operations, but is to be 
done by trials when the year is known. 

Example VIII. 

Let the proposed Sun’s mean Longitude be 7’ />* SS^ 42^ and the year A. D. 542. 

£y Example II, Q’smean Longitude 31st Dec. 541 • 9’ 11* 36' 26",2 

By Delalande’s Table III . « • 

Table IV 

Do. i» « I 


9 23 43 22,4 25th October. 
17 14,9 7 hourL 

1 3G,1 39 miuutes. 


2,4 59 seconds. 


2,5th October, 7^ 39' 50'', corresponding to 
The same by Table LII. 


7 5 33 42,0 Longitude. 


The operation by Table LTI Is a little longer than by those of Delaltnde’s, owing to the Sun's 
ipotion not being registered in it for every day in the )ejr ; but i.t is to be performed by the same 
process. 


G’s mean Longitude Slst December 5 11 
Table LII, part 2, column 1 


298 days, 7" 40' 0' 

Now by the Supplementary Table, part 2, we have 


9 11 36 26.2 
6 17 7 46^0 200 days. 


2 28 42 29,7 
0 7 63 6,0 

D 0 17 14,9 
1 38,6 

7 5 38 42,0 


90 
8 

7 hours. 

40 minutes Os. 


To the end of September 
N umber of days above found 

October 


273 days, 
298 


26th 


ihe differenco of the results by the two sets of Tables is therefore only 1 second of time. It 
need not be observed, that those who possess Delalande’s Tables, will find them the most conve- 
ment-of the two. 

Of the Supplementary Table, Part the First. 

Ti: days have elapsed of the Christian year 542, let it be required to find the 

.QviU o Sydereal date answering to that period which, by the prccedinc Example, we have 


fr- ^ by the usual process that the Hindu year beffan on the 19th March, say : 

c I e eginmng rf the year to the said date there have elapsed 78 days. 

Bat the days expired by praposkioti are • • 298 

Subtract ^ • 78 


220 


By tke Supplementary Table, part I, to the end of Arpesi . 216 

4 

Ctober FiAC 9 A*u .c ji-_ 'r.. i 

Marg&sirut, 


which iliPwE that the 25th October =.40 * "t 

the Bengal one MarK&sira, 


or of 



CHRONOLOGICxlL TABLES 


mm DIRECTIONS FOR USING THEM, 




AN ACCOUNT 

Of three Chronological Tables, the contents of uhich were calculated on the 
principles disclosed in the Kala Sankalita ; exhibiimg the numerals, names, 
characters, and epoch of commencement, or end, according to European 
account, of SOO Solar and Luni-solar years, concurring with those of the 
Christian XVIlth, XVIIIth, and XlXtli Centuries ; and including eight 
different Styles, each being used in some part of India- 
Also the concurrence of the Christian years with those of the Hejira, and the 
Epoch of commencement of the latter from A. D. 632 (A. 11. \) to A. D. 
1900- (A. H. 1318;. 

The doctrines contained in the Kala Sanlealita, seem at first sight to he 
Such as to interest only those who intend to make a particular study of Indian 
Astronomy and Chronology ; but little adapted to the occasions and taste of 
that clasS’ of readers for which it was originally intended. On a nearer view 
however, it will be discovered that although a knowledge of the theories which 
were investigated in that work, may be dispensed with for using the Tables 
under consideration, yet in our present state of information on the Elements of 
Hindu Astronomy, on which Indian Chronology must rest, the latter could hare 
given no satisfaction to any class of readers if they had appeared for the first 
time supported by no sort of authority. 

It is moreover to be considered, that the higher questions on Chronology 
which may be proposed, such as refer to Astronomy, cannot be resolved by any 
set of Tables only ; and that, in such cases, the most ingeniously contrived and 
most elaborate Tables, require the assistance of theory. 

Yet I am prepared to hear it said that in the elementary part of this work, 

1 have exceeded the necessary bounds of an introduction, and that it would 
have sufficed, since the production of the Chronological Tables was its ultimate 
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object, to hate exliibitcd the leading features of the systems according to which 
the Hindus divide time, without entering into those considerations on their 
manner of operating, which fills so considerable a part of the volume. To 
which objection I shall answer that had J done so, I would have done nothing; 
because the difficulty consists principallyin our not understanding yet distinctly 
the mechanism of their computations. For although we have many excellent 
and profound tracts on the general structure and principles of Hindu Astronomy, 
yet I do not know of one that w ould have clearly explained any of the columns 
of the Tables referred to, although none aspire to any thing higher than the 
resolutii>n of very simple questions respecting time. 

But independently of the above considerations, there is another one, which 
is of a local nature ; and which, if it be true that it applies to our Indian public, 
must a fortiori^ act with reduplicated force on all Eurrtpean readers and critics. 

There is in ever^' country of Europe a numerous class, which although it 
cares little for abstract science, yet is well disposed to benefit by its speculations, 
when aiming at useful results ; provided some well qualified person, or body 
of men, will stand forward, and vouch for the soundness of the principles on 
which any improvements proposed to its adoption, is grounded : Tifus on the 
signature of some of the members of the Board of Longitude, or of the 
Academy of the Sciences, the Legislature will adopt, without further examin- 
ation, a set of new Astronomical Tables, or a new standard measure ; and the 
whole nation will trust to both, without caring if Mendoza valued the accuracy 
of his Tables more than his life; or how many degrees of the meridian, Delambre 
and Lanibton measured on the surface of the earth. 

But in matters of science (and in.such matters only), the case stands otherwise 
in India. If authors are rare among us, critics are still scarcer. Business, ia 
all its various acceptations, is the main spring of the actions of the community. 
The ministers and officers of a great and powerful sovereign, (as Marquis 
Mellesley emphatically called the Civil Servants of the Company), the Pro- 
consuls who, under the name of Political Residents, govern the courts of P^ativc 
Princes ; and the Merchants, whose whole attention is fi.ved on the success of 
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tlielr own adventures^ have too little leisure to attend to the abstract speculations 
of the unoccupied ; and the military class, like that of every ether country, seeks 

laurels in it* appropriate fields. 

• 

When, therefore, a production nut of the common walks of literature, makes 
its unexpected appearance, and tries to recommend itself on the score of utility, 
no one is to be found to imprint that seal upon it, which, likeihe King’s mark 
on a piece of plate, would cause its practical object to be adopted by the put.lic 
without a question ; and in such a case there being no one to judge for all, 
every body expects to be enabled to judge for himself. 

The same reasons w'ill induce an European reader to be still less confident j 
for at least in India its a case of pcren’.plory necessity, the Nati\o Sa^ras may be 
resorted to ; and aliliough they may not be able to convey dcniomtration accord- 
ing to our own mode of argumentation, many will pronounce \Mlh perfect 
ceitainty on questions which refer to their theories. 

But to wh.at critic in Euri)pe is the reader to address himsrlf , fur settling 
his opinion on a work of this kind ? — If tlie rudiments of ilindn Chronology 
aic so liitle known to us, wfio have (not uneducated) spent tiie most active part 
of our lives among the Indians, by what criterion, short of a full i xposiire of its 
component parts, will he pass judgment on an insulated instrument, wliich 
purports to measure time according to the fancies of nations, some of which he 
perhaps never heard of in the course of his life ? 

It wr.as therefore not only necessary to draw these oriental i iemenfs out of the 
hiddi-n shelves of the Native Astronomers, but to publish them tliat the 

I. dian Chronological Tables now presented to the public, nii r'it be appreci- 
at'd according to tiie degree <>r merit which they may possess, i iius an Indian 
author who lights the midnight lamp, and gropes unaccompanied, through (lie 
obscure and endless windings of Hindu Astronomy, is not only bound to common 
accuracy, but (if be rightly calculates his chances of success) he must levy, 
train, and even arm critics, where none were before to be found ; and weapons 
procured by himself, must lie at all times at the disposal of whoever may 
feel disposed to turn them against his production. 
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On the use and application of the Tables- 
In giving an account of the Chronological Tables, I shall assume that the 
reader has not perused a line of the Kala Sankalita ; and that he is totally 
ignorant of Hindu Astronomy : hut that, bis object is solely to find, with as 
little trouble as possible, what Indian ’or jMahommf dan year (of a specified 
account of time) corresponds to a proposed European year. To determine 
furthermore the Epoch when the year sought commences or ends ; and lastly, 
to fix the date of commencement of any Hindu Solar or Slahommcdan month, 
when that of the beginning of the year is known, with reference to the Euro- 
pean Kalendar, and vice versa. 

I shall not detain the reader by a tedious description of each column of the 
three Tables; the best and readiest account that can be given of these is to 
refer him to the headings of each, which are sufficiently explicit to dispel all 
fears of confusion. 

Supposing therefore, that their respective contents are known, I shall proceed 
ar.d give examples of each of the above enumerated cases, propounding fiist 
any specific Christian year, according either to the old or new styles ; and 
requiring the name, character and beginning of 'any year registered in the 
Table. 

E.XAMPLdS. 

I. 

Let it be proposed to find the years of all the styles referred to in the first 
Chronological Table which answ'er to A. D. 1824, N. S. 

1" Find the year 1824 in the first column on the left, and keep the eye on 
the same line. 

2? You will find in column III, that (he year of the Cali rug which expires 
ill the month of April is the 492jth ; and consequently that the current one 
after the renewal of the year, is the 4926tb. 

3" By column IV, that the year Saca, or from the birth of Salivnhana, 
which expires in April, is the 174fith ; and that the year which begins then is 
the 1747th Saca- 

4'’. By column V, that the year of the .lEra Parasunma which ends in the 
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monlh of September 1824, is the last or l-lOOOiIi jear of the od Cjcle of the 
same number of years. 

5* By column VI, that the Solar year of the ^ra Grahaparivrithi, which 
ends in April with the common Solar year, is the 4Sth of the 20th Cycle com- 
plete ; and that the next year is the 49th of the 21st Cycle current. 

6° By column VII, that the Vrihaspati, or Jupiter’s year which hegins'^r 
rather which is supposed to begin) in April 1824, according to the Surriah 
Siddhanfa is Manmat' ha, the 29th of the Cycle of 60 years (Bengal). 

7° By column V’"!!!, that the same V'rihaspafi year according to the com- 
putation of the Tellingas is Tarana, tlie ISth of the Cycle (Peninsula). 


For the commencement of all these ^ears. 

II. 

1? By column IX, we find that the year of the Cali yug 4925 ends, and 
the 4926th begins on SundaA' the 11th April 1824, Civil account. 

S? By column X, that A. C. 4926 began on the 10th of April, at 51 giid- 
di.’.Sj 15 viguddias, Hindu time (20^ 30' European time) after tuat ot Sun 
flying at L:i[fca. 

o? Tiie year of Jupiter being only used for giving a specific name to the 
S.ilar and Luni-solar years, their specific duration is not considered in any part 
of India : and on that account their beginnings are not registered in the Table, 
though these may be ascertained as precisely as any other. 

4? The lOOOfh year of the 3d Cycle of Parasurama by column V (2d div.) 
ctids on the I4th September 1824 ; and the following is the 1st year of the 4th 
Cycle. 

Note. 


Previously to A. D. 1752, the Julian K.Iendar alone vvns used in Eng'J-ind. 


Oil that account a section of column IX gives the date of beginning of toe 
Solar year, according to the old style, from A. D. ICOO, to 1750. The two 
ycjrs that are wanting to reach tlie Epoch of toe reformation, not hcrog tif 
^uiScient importance to introduce that column in tne Taolc of tlie second half 


the eighteenth century, have been neglected ; but may easily be replaced by 
ihe reader, if Uie occasion should require it. 
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It 13 also (o be observed that during 13 years of a Cycle of 86 yeara^ the 

I niia^pati viana according- to the Surriah Siddhanta^ and Jjantistavn^ ▼ary; 

I lie latter in present tinits expungic^y one rear out of the CyclCj 13 yearfi before 

the former. When that case occurs, the Chiicra year according to both 

nccounls, is inserted opposite to the same Christian year ; that by the Surriah 

Si^ihanla being uppermost, [t is therefore necessary, hen expounding a 

date by the sole means of the recorded year of Jupiter, to ascertain which style 

was prevalent in the country where the document was found or executed. This 

caution, although already given, in another part of this woik, cannot be too 

often repeated for pieventing mistakes- 

To give ail Example of the o cases under conj^ideration, I shall select A. D. 

IGSO; answering to the 4781st year complete of the Cali yi*g. On- referring 

to the first Chronological Table it appears, that whereas tlie Civil year 4T8"3 

began on IMonday the 8<h April N. S. (ctdumn IX), the same iMunday answers 

to the 2Sth ?Jarch O. S. (2d part of the same column). 

And whereas the lriha$pati yocar^ which answ’ers to the 47S2d year of the 

Cal: vug, is SucJdy (the third of the Cycle) accoidiug to the Surriafi Siddhanta 

corrected, it is Pramoda (the 4th) by the Jyautistavd rule. 

It is hardly necessary to add, that the letter B annexed to the numeral of 

any Christian year, or to the date of beginning of a Hindu Solar year, indicates 

tliat it is one of S66 days : called Bissexiilc when referred to the former. It 

^ * 

is proper however, to state^ that the Hindu Leap years so indicated, are derived 
from the Sjdcnal o:ies. (Vide 1st ?dem:)ir, 

The Xiivh column of the firbl Chro^ob gical Tahle refers to an account of 
time totally unktiowa in the Peninsula of India, but used in the Profince of 
Bengal. It registers the years expired of a style vvritten Seu, but pronounced 
Si/g on the beginning of the corninon Solar year. The follow ing particulars, 
which I owe to the favor of Dr. V»^ihmn of the Bengal Service, and which 
were procured on a reference which I made to him through the kind inter- 
vention of ray friend Lieutenant Colonel Blacker, (*) constitute all the 
knowledge 1 possess on the subject. 


O Surveyor Generarof India. 
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The Ben^l year or Sen (pronounced Son ) 1232 began this year on the 
" 1 Ith of April, corresponding to their 1st of Vaisacha— this is the Solar year. 
'' But the Lunar year begins on the day of the new Moon in Chaitra, and date* 
" by the same aera, being adjusted to the Solar year by the intercalation, when 
" necessary, of a whole month. 

" When the Bengal Sen was instituted I have not been able to learn, but it 
is aa.d by some to have been the act of one of the Mahommedan Kings of 
“ Bengal ; and it seems to bear reference to the Hejira year, differing from it 
" at present but 8 years. — It seems likely to have originated in some clumsy 
attempt to make the Hindusadopt the IMahomraedan computation numericallv, 
" without adjustiug their Solar to the Lunar \ea.T of the H.jira, Consequently 
" in about three centuries, it will have lost eight years, or thereabouts, and 
this corroborates the tradition which assigns its introduction to the Blahom- 
’’ medan Kings of Bengal, We have the same date in use on this side of India, 
“ in Tirhut, and the Western Provinces. 

“ The Vilaify and Fusselee years, are at present also 1252 : they are both 
" Solar jears, but differ iii their outset. The Vilaity year is reckoned from 
“ the first of the Krishna Paesha, or Moon’s wane in Chaitra, — and the Fus- 
selee on the same in the month of Ashar. With the difference of a few 
mouths, however, they run parallel with the Sen, or year of Bengal, and 
V probably originated in a similar mistake.” 

‘‘ In say ing that they run parallel, however, I mean merely as to the date of 
** the year through a long series, for the months and days do not always corres- 
pond.” 

From the above account we conclude that the numeral of the Sen year, 
serves to desi«"oate both the Solar, and Luni-soiar years, in (lie same manner as 
the names of those of the Cvtle of 60, or Vrihaspati years. The way of finding 
by the Chronological Tables the numeral of the Bengalee year which concur* 
with any Christian year, is therefore the same in both cases, and requires no 
particular Example, 

g jlje Solar vear used in Bengal is tliat of theSurriah Siddhauta 

(365** 155 31» 3lP whereas that of the Peninsula is the year according to 
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the Afir. SiJdhanta, (.355'* i 5*31* Joi’), there will oceasionalb be found the 
(iiiicTence of one day between the beginning of the Saura Muna, as regi«tered 
in the first Chronological Table, and that which is current in Bengal ; for 
the reasons stated at pages 63 and 1 IS, irt the 1st Appendix p. 239, and pages 63 
and 65 of the Tables of the Knla Scmkalitci. Thus whilst the present Solar 
rear- 4927 of the Cali vug is taken on the Coast to begin on the 11th April ; 
the same vear is accounted to commence in Bengal on the i2th April 1825. 

It would have bten impossible to notice that difference in the General 
Tabic, which was principally constructed for the use of the people of the 
lAuiijaula. 

III. 

The second Chronological Table, refers solely to the Lani-^olar Astronomical 
year of the Ilindusv called in the Peuuisuia tl;e Siddhania Chandra Maria. As 
the construction of that year is very complex, it was not found possible to 
render the arrangement of the articles registered in its colurntrs, so simple as 
that of the preceding ones ; a proper attention to the following explanations 
wili however, suffice for preventing mistakes* 

Column I and II require no cx{)lanation. 

Column III indicateB what is called in this work, the character of (he Luni- 
aolar vear, which begins during the Christian year registered io a line with it; 
namely, whether it be a common one of 12 Lunar months; an intercalary one 
of 1*3; or lastly, a double intercalary year with an expunged month, being also 
of 13 Lunar months; two being repeated, and one being left out, (*) 

1? When the space opposite to the year expired of the Cali yug, registered 
in the 2d column, is left blanky it is a sign that the Luni-solar year whicli is 
about to commence, is a common Sumvat sara^ and consequently consists of 
S54 S()lar days. 

When the letter A is inserted in the said column, it shews that the Luni- 
solar year which is commencing is an sumvat sara, or intercalary year, 

and therefore that it consists of 384 Solar days, (f ) 


( ) Vide Key to tlie Slddhanta Chandra Mana, page 7K 
(f) For computing what zxxoath is io he repeated, see do. page 
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S? And when the letters AC are found in the same eolumn. it indicates that ^ double intercaia. 

^ ry jcar 'uifh au 

the new vear is a Cshai/a siiinv<it sara, or double iutercalarj jear with an 
esxpitng'ed month. (♦) 

I!ow these circumstances were determined may be seen in the 3d part of the 
Second Memoir, which begins at page 1^9, the particulars of which are foreign 
to the object of this article. 

It is to be Well understood, that in all the cases registered in the second intercaiatious. 
Chronological Table, the intercalation, or suppression of a Lunar month in the 
approaching Chandra maria, will occur in all the Christian years registeied in 
a line with the character, in the first coluniu ; but only in the Luiii-sulai jeiir 
Vlnch begins on the expiration of that the numeral of which is givea in the 
second ; for in present times the renewal cf the Hindu Luni-solar year occurs 
generally in March, or the beginning of April, so that the same Chiistianyoar 
answers in part to two Hindu ones ; and the intercalation ahvays occuis in the 
latter part of the form£r» (f) 

Examples. 

1? Let the same Christian year 18^4, answering to the 49S5tb and 4926ih 
year of the Cali y.ug, be proposed. 

By Column 111, which is left blank, in the same line with 1824, we see that 
the Luni-solar year 4926 of the Caliyug is a common one, i. e. of 12 Lunar >'="• 
months, or S54 Solar days. 

2? But let A. D. 1801 be proposed, then the letter A opposite to if, in col, 

III, shews that a Lunar month .will be intercalated in the year 4903 of the An im„c»iary. 

Cali yijg, being the next to 4902 in the 2d column ; and therefore, that the 
former will consist of 13 Lunar months or 381 Solar days. 

3? Lastly, let the Christian year be A. D. I82r2. As we find the character to, 
le A. C, in” the 3d column, we concludelhat two months will be repeated, and 


f) For wh.t is m b. «p..5.d, •» P'1'’ ■ 

(t) A dl/fr, .nta,r.nsen.»> "“■•I '>'*• ''"'P. » 
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one expunj^ed in flie 4024th year of the Cali jvg : so that the Lu'ni-?olar yesi*, 
as iu the preceding case^ will consist of 13 Lunar months, or 384 Solar days. 

How the months to be intercalated, or exptinged, are to be determined, is not 
cf the competency of these TTables alone ; but the resolution of these ProVrlems 
will be found at Article 0, Part JI, page 143 of the Key to the Siddhanta Chandra 
Mu na, and other places. 

Column IV^ gi\'es the last ferla^ or wecUj day of the Luni-solar year whose 
Humeral is inserted in the second column. 

Column V gives the European date of the last Tnean conjunctioriy according 
to Hindu cowputcition (derived from the Aharganainserted in column X), which 
determines the end ot the Luni-solar year registered in the 2d column. 

Column VI gives the date of the last conjunction in the year, according to 
Hindu Solar Sydereal account^ and because the Luni-solaryear always begins 
duiing the last month of the Solar year, the dates therein registered, refer 
invariably to the Solar month Chilra, the same as the Tamul Poongoni. 

This colurnnj independently of the Solar Sydereal, also furnishes the means of 
finding the Civil date of the last day in the Lurfi-solar year ; the difference of 
which is indicated by a stroke before tlie figure, implying that the numeral of 
the Civil Solar date, is by one day less than the Sydereal one. 

Thus if I want the Sydcr£cil and Civil date of the last day in the year 
492.^ of the Cali yug, answering to A. D. 1822, I find in column VI opposite to 
thut Christian year, 13th Chitra, which is the Sydereal date; but as there is a 
stroke — before it, I conclude that the Civil date is the 12th of the same 
month. (*) 

C*) Vide Key to the Siddhanta Chandra Mana, for the manner of calculating these 

dates , but as in the article referred tOj the Solar Ahargana which was used, is that by the Sufriah 
Siddhanta^ whereas that by the Chronological Table is the Ahargana according to the Aria Sidm 
dhanta (which is preferred by all modern Sastras) the results will differ by one day in the Sydereal, 
gh not so in the Civil account, as may be seen by the following computation, which s/iews the 
connection of the columns and of the Tables. 

- Solar Ahargana, Chron. Table II, col. IX, A. D. 1822 . 1798166 20 12 30 
Luiii.solar do. col. X, . « 1798118 


|)ifiference 
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And lastly, by inference, since the Sular Civil date of the last conjunction io 
the year 492.‘i of the Caliyugfell on the 12th Chitra, it follows that the Prathama 
Tidhi, or first Lunar day of the Luni-solar year 4924, fefiitn the 13th Chitra 
of the Solar year 4923, i. e. 19 days before the end of the said year ; as wai 
exemplified in the Kalendar exhibited at page C7 of this collection. 

This last consideration leads us to another one which may be easily under- 
stood, namely, that with reference to the Cycle of Jupiter of CO years, the Luni- 
solar will change its name 19 days sooner than the Solar one, the former being 
calltd Vijya from the 24th March 1822, and the latter still J^^emdana until 
the 11th April, as may be seen on referring to the first Chronological Table. 

In what has been said touching the date of the Pruthumci lidhi of any jear 
or month, the reader, who is supposed to be unacquainted with the text, must 
be warned that its being coupled with a particular Solar date, depends on its 
having begun before, or at Sun rise; in which case it is coupled with the Solar 
date with which it mainly coincides. — Or in the latter supposition that it begun 
ufter Sun rise, for io that case it is registered along with the ensuing Solar day. 
Aud lastlj, that if the taid. or an, other T.dbi, trgi«s aod ends bet»eca two. 


l«b.i„r,».«t br.« d.f, b.r.u»tbe Sol.r cou.l. fro. Frilus, .«J lb" LooUsoI.r fro. 

'r t Cbrl t. ro,. Xt. -o fed for .b, .... ... P-t - Tb.r.d.. (., » .. =0 

giving Thursday the 11th April, Citil aud Sjdereai account. ^ 

Subtract the constaat Root for the month Chitra, Table III - 

Root 1st Chitra, or Tamul Foougoui - (1) bd 51 

ISIonda y. 

T. tb. r.,1. Mo.a.y, i.t Chte, r.nd i., T.bi. r. rot... a, .h., ,h. 

Dominic, Lotte, ...orfioa I. .b. Cr.go.i.o of It. y s, I3M L H "'lb “‘-'b "f.,,,,, 

*11. /It hrforc the 1 st V aisa cha bitcwnDy tlie lablc 

toanjKalend.r.boutthe nth March .about.Oda^sbcfcrreUte J 

to Wl on the nth April) we find that the Sjdciealclat y 

m Xu 30^} on the l“ih Ciril account, 

but on account of the 59 guddias in surplus ( X =, „ n , ,, j a 
• <nvderea bttlar Dionth Chitra counts 31 days and 

From this computation it is niamfestth..tthp^vc;e , « Y from 

^ d. • \ for Vaiea cha was op.ly -0 gud.) II nre if irom 

the Citil only 30, (because the fractional R . lo ,i ■ nr ,l m VuAjc'of 

, , idt Chitra. we retrench 19, there rcEiaiu* 13 for the 

lst,Vai6a'cha,or Sidaysfrotn thelstcmtra, 

r» i-fia* date wdi he Ciiitra* 

date sought, and for the same reason the Ltul a 
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Sun>risio^s on (lie same Solar day, it is ealirely left out of the Luni-solar 
Kaletidar. (*) , 

Thus the Vltli column of the second Chronological Table expounds three 
cases by mere inspection, which cannot be resolved by the common rules 
without very consideratile labour. It is almost needless to add, that when the 
true time of Sun rising is referred to, as it occurs in any Latitude or Longitude 
arbitrarily proposed, the precise Solar date of the ^mavnsr/a, znd Pralhama 
Tidhis, above considered, may vary from what it is computed for Lanca in ' 
the Chronological Table. But as this difference can only occur when the last 
conjunction falls very near (he time of Sun rising, the case is a rare one, and at 
all events cannot afiect the Tabular results, more than one day one way or the 
other. 

The Vllth, Vlllfb, IXth and Xth columns of the 2d Chronological Table, 
can only be of use to those who, having learnt the methods disclosed in the Kala 
Sankalita, might wish to compute the minuter circumstances of the Luni'Solar 
year, with a view to fix an Epoch with great precision. They are intruded to 
save the computer a vast deal of trouble, and occasions of mistakes, in furnish- 
ing him at once with two of the Elements on which all Luni-solar computations 
depend ; and also for giving to the uninformed an opportunity of tracing the ’ 
connection between the Solar and Luni-solar divisions of time. 

Column XI registers the year expired from the origin of the aera of 
yicramaditya, a style which is used to number the Luni-solar years from an 
Epoch more recent than the beginning of the Cali yug ; in the same manner as 
the aera of Salivahana is applied to the Solar years. 

Thus if the numeral of the Luni-solar year which ends in A. D. 1824 be 
required according to the style of Vicramaditija, we find by the column referred 
to, that it is the llSlst, ending on the SOth March of the said Christian year. 

IV. 

The third Chronological Table, which is general for all years of the Hejira 
from A. D. 622 to 1900, is so constructed, that when you have found the 

(•) Vide Key to tho Siddhanta Chaudra Mant; page 72. 
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numeral of the Maboramedan jear which corresponds to the proposed Cfariitian 
one, 3’ou.knovv (what is called) the Character of the year; by which is meant 
the feria or weekly day on wiiicb it begins ; and this Root, or Character, aervea 
to find the commencement of every mouth in the Lunar year: for the years 
of the Hejira are arranged in the respective columns according to the day of 
the week on which each begins. This arrangement though in some respects 
less convenient than when the commoo series is followed, has in others, the 
advantage of avoiding errors when taking the numerals and other indices of 
the circumstances of the Lunar year out of the Table ; and affords great 
facilities for comparing the Initial Roots and Soota dina of the Indian and 
Mabommedan vears. 

w 

The ffira of the Hejira is divided into cycles of 30 years, at the end of 
which, (he intercalation of the months, which occur in the 2d, 5th, 7th, lOtb^ 
J3th, I6th, 18th, gist, 24th, 26th and 29th resume the same scries. Jo inter* 
calary years, one day is to be added to the last Lunar month, called Zooledgcc ; 
making thaLmoath consist of 30 days instead of 29, which is its duration in 
common years. These arc indicated by the letter B, and the years ending* the 
cycle of 30 years by a stroke -= and asterisk • abore and below the same year. 

Example. 

Let it be required to find the numeral, and date of the commencement of 

the year of the Hejira which answers to A. D. 1824. 

Referring to that part of the General Table which contains the years of the 
XiXtb century, I find A. H. 1240 in the column under Thursday/; its Root is 
therefore 5 : it appears also that its beginning falls on the 14th O. S. and 26th 
August N. S. and as it is marked with an asterisk, that it is an intercalary one. 
i. e. of 355 Solar days ; its month Zaoledge counting 30 days. Thi, process is 
•0 simple, that it requires no further exemplification. 

To find hy of Ibn firrt Chr^rToirical Tnbln thn Earopnno d.ln of 

beginning of each Solar monlh of the Hindu Sdd.renl jenr.. 

V. 

For Ihi, p„rpo« I .h.ll .bridgment of Table III of He ^ 

pre«„t eolleelioo, whicb will for re.ol.inS .» ooo.n>on ce.. 

Ay A-f- h • 


(tw 


poii»iS 

bf^inniag «f 
Htniiu S«l«f 
mental. 


\ 



Cftmptff. 
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T/:e Root of days to he counted from Sunday. 



Hindu 
names 
of Solar 
months. 

Tamul 
names of 
months. 

. Root of 
duration of 
every Solar 
month. 

Collective 
Roots of months 
aecording to 
their standing 
in the year. 

European 

months 

concurring 

N. S. 

r 

Vaisacha 

Chaitram 

D, O. T. T, 

(^) 55 3t 1 

o. 6. T. r. i 
(2) 55 32 1 

April 

0 

J^aishta 

Vyassei 

(3) t\ 12 1 

(6) 19 44 * 

Maj 

n 

Ashar 

A uni 

(3) 36 38 1 

(2) 55 2t 3 

June 

s 

Srarana 

Audi 

(3) 28 12 2 

(6) B4 34 6 

July 

SI 

Bhadra 

Aurani 

(3) 2 10 1 

(2) 25 44 6 

August 


A'swina 

Paratasi 

(2) 27 22 1 

(4) 54 6 7 

September 

.rw 

Cartiga 

Arpesi 

(1) 54 7 1 

(G) 43 13 8 

October 

ni 

Margasirat 

Cartiga 

(1) 30 24 2 1 

(1) 18 37 10 

November 


Paushia ! 

Margali ^ 

(1) 20 53 1 

(2) 39 30 11 

December 

Vf] 

Magha ^ 

Tye ^ 

(1) 27 16 1 

(4) 6 46 12 

January 

;r' 

Phal'guna 

Maussi 

(1) 48 24 1 

(5) 55 10 13 

February 

K 

Chaiira 

Poongoni 

(2) 20 21 2 

(1) 15 31 15 

March 


Example I. 

« 

Eat it be proposed to find the European date of commencement of the Solar 

month Jyaishta (lamul Vyaasei) of the 43,i6ili year of the Cali vug, answer- 
ing to A. D. 1824. 

1. Referring to the first Chronological Table we find opposite to 1824 the 
Initial Root of the Solar year, - - 10th April ,(6'') 51c 15» Op 

Towhich add thatfor the month Vaisacha in the above Table (2) .55 32 1 1 

Initial Root Jst of Jyaishta - ( 2 ) 46 47 1 

^Tuesday, Sydeceal : Wediusday, Ciml (*). 
“2? To expound the monthly dates of these feri«, we find in the second 
column opposite to 1824 (1st Chronological TableJ tliat the JJominical Let- 
or that year, according to the new style, are DC. Referring therefore to any 
^ ^dar with the Letter C, about 30 days after the 10th April, weiiiul that the 
I h ^ bove found, falls on the lltfa, and Wednesday on the 12th M^y* 
, ^jdereal and Ciril dates of beginning of ihe Sul ar luotttb 

Vaisat ha sought. 


(♦) The Ciril account take« j , . 

day more whea ihi 


fraction of the Root in guddlai exceed 30. 




I 




( xvii ) 


Example II. 

Let the commencementof the Solar month Magba (Tatnul Tje) be required. 


• ». G. V. p. 

The Initial Root for A. C. 4926 remaining as before - ( 6 ) .51 15 0 

Take out of tlie small Table the Collective Root up to 

Pums/gVi, which add - > . ,^ 9 ^ U 

Initial Root 1 st of Mdgha - (3) 50 45 1 1 

Tuesday, Sydereal; Wednesday, 

Here as the Solar month Mdgha, falls in January of the rear 1S25, we refer 
again to (he first Chronological Table for the Dominical Letter of that year, 
which we find to be B, and as the beginning of the eleven last months of the 
year cannot fall wider in each month from the date of the 1st Vaisacha in 
April than 4 days, (*) referring to the Kalendar in January 1825, we find the 
Tuesday above found to fail on the 11th January ; and Wednesday on the 
12th, being the Sydereal and Civil date of tiie Ist Magha (Tamul Tye) sought. 
The above method is so plain, that it would be useless to multiply examples 
any further. 

VI. 


As for determining the beginning of the Lunar months of the Siddhanfa 
Chandra Mana by means of Tables only, it was abundantly shewn in the text 
that such an attempt would be vain ; because the Tidbis of which these n.outbs 
are composed, depend on no absolute progress ot the Sun or Bloon in tfnir 
orbits ; but on their apparent relative motion ; and because the manner of 
registering them in the Kalendar is determined by circumstances which have 

never been attended to by any other Ivuown people, (f) 

o • u iho reduction of any number of Tidhts into a 

Supposing however, that the ret-j j 

(• c i.r r’-ivs could be cilhctcd with precision by a mech.i- 

corresponding one of Solar days, couia o , r ■ 

nicsl p,„CB„, this WO.U be «f UHle i" P-"'" • f" 

M long r...ce beeu banisUed frem all civU ceacc™. a,.<l „as „,.ly 

retained for the superstitum.^observao.^ -na pr^ 

Kry to the Maclh.>ai.n Sr.ura Marn, pngo 15. 

(+) Vide K-J- to till- Skldhanta Chandra JIuna, page 72. 


The beclnnine: of the 
Lunar rr.onthsof the 
Chan'Ira J^lana not 
snscopHhle of heinj 
determined the 
'i'abJe*. 



Approxhnatiou 
the fiuoic. 


Kxaniplfj. 


I 
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If nevertheless, an approximation of the European dale of the Pr(ttliamn 
Tidlii of anj of the Lunar months of the year were absolutely wanted, it may 
be obtained by the following easy process. • 

As whaterer be the real ddration of .the Lunar Synodical month, it is always 
divided into SO Tidhis, the liist of which is that of the ^Imavasj/a or conjunc- 
tion! and as the common Lunar Civil year is of 354 Bliunii Savaii, or natural 
days (more nearly 354'^ 22s 1» 12 p), we have the following proportion. 

As 360 Tidhis, to 354 Solar days, so 30 Tidhis, to 29^ Solar days.— Hence 
if to the date of last mean conjunction in the preceding year, given in theOlth 
column of the second Chronological Table, we add as many times 29 days 
SO guddias, as the proposed month is removed of units from the first mouth 
in the year, we shall have nearly the Civil date of its end. 

Eximple. 

Thus let the same year of the Caliyug 4926 (A. D. 1824) be again proposed* 
finding by column V, 2d Chronological Tabje, that the last Aniava'ya of 
4925 fell on Tuesday the SOth March, if to this date we add 29** 30s, the last 
Amavasya of the Lunar month Chitra will fall nearly on the 29tli of April ; 
and the Prathama Tidhi of Vaisacha on the SOth, For the last Arnavasya 
in Vaisacha, it will be 2 X 29** 30^ = 59 days, which added as before to the 
SOth March will fall on the 28th May, and the Prathama Tidhi of the Ltinar 
month Jyuislitd will be the 29t!i nearly. And lastly, for the end of the Lunar 
month Mdgha, the lith of the Chandra Maiia, we have 1 1 X 29'* 30?, or 324<i 
SOe, which added to the SOth March 1624, will give the 17th February 1825, 
the Prfi/Artoifl Tidhi of P'hal'guna, the I2th Lunar month falling very nearly 
on (he ISth February. 

If the year which is proposed, be marked with an A, or AC in the third 
Cdlunin of the Chronological Table, which indicates a year of 13 Lunar months, 
or 384 days, (more nearly 383** 53“ 57*^ 48?) then the arrangement of the months 
in the new Chandra Mnna, will be disturbed by the intercalation ; and as the 
Table does not inform us which is the intercalated month, the above process 
will only indicate the numerals, and not the names of the successive months : 
but it will still approximate the date of their endings : for 13 X 29<* 30s = 
383** SC’, ^ery near the true duration of the iulercalated Luni-solar year. 
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For l!.r European dale of (he commencement of the MalmmmeJaa Looar 
moiilhs. 

There remains novr only to shew how the .beginnings of the months of th- 
unar year of the Mahommedans may be eompufod by holp of iLe third 

General Table, for which we have the following subsidiary one. 

TheCiyil months, as has 
been said, are alter- 
nately of 30 and 29 days, 
excepting the last, which 
in common years is of 29, 
and in ifitercalarj ones, of 
SO days. 

The figures in a line 
Ma/ioru;n, indicate 
the 7 feriae by which the 


Nuiube 
of dav' 
in eurf] 
monih 

’1 Names of 

Arabic months. 

Initial ftTicB ©f montli^i. 

L-i - 1 

SO 

Mahorum • , 

j 1 

! ^ 

3 

1 ^ 

5 

0 


29 

Sepher . • • 

I 3 

I 

! ^ 


la 

7 

1 

2 

30 

Rabf-el-Avul .. 

1 4 

1 & 

6 

7 

1 

2 

! 3 1 

29 

Rabi-el-Aukeer • 

6 

1 7 

1 

2 

3 

4 

0 

30 

Giumaduel-Avul . 

7 

h 

2 

3 

4 

5 

a 

29 

Gimnadi.eLAukecr 

2 

3 

4 

5 

6 

7 

1 

30 

Regeb - * . 

3 

4 

5 

6 

7 

1 

2 

29 

Shahaban 

5 

6 

7 

1 

2 

3 

4 

30 

Rhamadau • » 

6 

7 

1 

2 

3 

i ^ 

5 

29 

Sbawal • . • 

1 

2 

3 

4 

5 

' 6 

7 

SO 1 

Zoolcada » 

2 

3 

4 

a| 

6 

7 j 

1 

1 1 

1 ' 

Zooledgeo . ^ | 

1 

‘( 

5 

6 


■1 


<9 


- w unu so lorin lo 7 wnicii answ^ers to Saturday. 

The figures which follow underneath in the same perpendicuhr slu 77 
the initial feriae of all the other months in the same year. With regard to the 
Dominical Letter which is necessary for expounding t!ie European date_, it 
be either deduced from Table III, or found at once in Tabic II. As for 
the application of these data, it will best be shewn by au 

ExAx’WPtB, 

Let the same year 1824 be proposed, which as we have found at page xr, 
answers to the 1240th of the Hejira, the Root of which is 5 ; and whose begin- 
ning falls on the 26th August N. S, 

Referring to the subsidiary Table, we refer to the column at the (op of wiijch 
6 is registered, then following it downwards, we find 7, or Saturday, the ini- 
tial feria of Sepher ; then counting 30 days from the 2Glh Ai.gusf, we had 
that the said month begins oil the 25lh September. 


tortpootid 
tJie Aluhoiniriultju 

tiioflf/ji. 
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For Rabi-el-Avulj the next Root is 1, or Sunday ; then counting SiW from the 
25th September, we find that the said month begins ou the 24th of October; 
and so forth, down to the i2th month Zooledgee. * : 

For this last month, as we find a 3 • annexed to the 1240th year of tire 
Hejira in the third Chronological Tabic, we conclude that it is au intercalary 
one; 'therefore, after havingdeferrained by the preceding process that Zuolcdgee 
began on Sunday the 17th July (the Dominica] Letter being now B), instead 
of counting 29 days from that date, we are to take 30, which adding to the 
17tb July, falls ou Tuesday the 16th of August, the initial feria and date of 
beginning of the 1241st year of the Hgira; as may he seen on referring to the 
General Table. 

The converse of all the preceding methods, is too obvious to need any par*- 
ticular Example ; because all that is required is, to refer to (he Chronological 
Tables with the Indian or Mahommedan year proposed. The European year 
concurring therewith being registered on the same line in its appropriate column, 
the question is at once reduced to some of those which were proposed in the 
preceding cases, and therefore needs no further explanation* 



































Doinlntcal Letter O, S, 



Bahutianya 
Framat'hi 
Vi r ram a 


(*) The upper uame*, priMed in iialicf, arc those by the ourriub Midhuiita j the iower ones, printed i 


ia rociaH^ are those by the Jyautistafa* 
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VK 1 


X. 


XU. 


Years of 
the Cycle of 
(iO ye.irs or 
Vrihaspati, 

reckuiiia^. 
Current years. 


Years of 
the Cycle of 
60 year? «s 
rectoned 
I South of the 
! Hirer Nernia- £ 
da. g 

Current years ^ 


701 E 

2 D A I 

3 C G 
3 4 BA FE! 

5t G D 
61 F c 

7KB 
B s DCAG 
9! H F 
1710 A e: 

1 G n 
B 2 EE CB 
3' I) A j 

4 C G 

5 B.l F 
B 6 AG ED 

71 P C 

8 E B 

9 D A 
1720CB GF 

1 A E 

2 (J D 
J F. C 

B 4 ED BA,' 

5 e G 

6 B F 

7 A Efl 
B frGF DC 

9 E B I 
1730 D A 
1 e G 
B 2 BA EE 

3 G D I 

4 F C 

5 E B 
B 6 DC AG ! 

7 B F 

8 A* E 
91 G D 

l74o|FE CB 
IDA 
2’ C G 
3 B * F 
B 4 AG ED 
a F C 

6 E B 

7 D A 
B 8 CB GF 

9 A E- 
1X750 G D 


l802!l523jj877|lVij 15 l[C'hara j'25jjBrisya 


9 1630 


^9 1640 


4 8 13 16 

5 , 9 13 17 

6! 880 12 18 
?! ’ 1 12 19 

8j 2 13 20 

9' 13 21 

i30 4 12 22 

1 12 23 

2 6 13 i 24 

3 7 13 25 

4 8 12 26 

5 9 13 27 

6 890 13 28 

,7 1 13 29 

•8 2 12' 30 

6 3 13) 31 

)40 4]13i 32 

4 "5113! 33 

2 6112) 31 

3 7 13! 35 

4 8 131 36 

5 :9il3| 37 

6,900 12; 38 


15 29 Sat 9 

16 IjN^andana ^Sjjchitr.-ib'hanu ^ ® 

17 iviiya- 27l'SubhaMu 17', Tu 10 30 Mo 9 

18 lij)a " 28' Taraiia ISj We 9*29 Tu 8 

19 Manmat'ha 29 ParthWa 19 29 Th 9 

20 Diirmutli'lm 30 Vyaya 20| 29 Fri 9 

21 fEemalamTa 31 Sarvajit 21'|Sun 10 30 Sat 9 

22 Vilamva • 32 Sarradhari ^2' Mo 9 29 Sun 8 

23 Uicari 33 Virodhi 2.3; 29 Tu 9 

24 Sartari 34 Ivicrita 24^ 29 We 9 

25 Plava 35t C'hara 25! Fri 10 30 I h 0 

26 Subhacrit 36 Nandana 26 1 Sat 9 29 Eri 8 

27 Sobhana 37 Vijys- 27 29 Sun 9 

28 I Cradiii 38 Jya SSj 29 Mo 9 

29 ' Viswarasii 39 ManmaPha 29j We 10 30 lu 9 

30 ' Parabliara 40 Durmucli'ha 30 Th 9129 We 8 

31 Plavanga |41 HpinalurBTa 31 ^9 Eri 9 


jRE:D!5of beginniogs 
«f Tamul years | 
caunted from 
Sunday, 


20] '29 Fri 9 

31 jSarTajit jsijsun 10 30 Sat '9 

32 iSarradhari ,^2 : Mo 9 ^9 Sun 8 

133 Virodhi 23 ^9 Tu 9 


29|!\V€ 9 


2oi Fri I0 30j Th | 
-26 { Sat 9 i9 Fri i 


29 Sun 9 
20 Mo 9 


Plavanga 41 floTnalumi 
Cilaca 42 Vilamra 
. Saumya 43 Vicari^ 
Sadhamnar 44 Sarvaii 
Virodhacrit 45) Piava 
Paridhivi 46 Subhacrit 


9 1650 


g| 16*60 


:9^13' 37 Pramadi ’ 47 <6bhana 

00 33 A^nanda ^8 Cradlu 

1 13 39 Rac'shasa 4{* Viswavasi 

^ 13 40 Ahala 50 Parablmra 

3 13 41 Pln-a!a 

'4 12 *42' Calayuctft S^ICdaca 

15 13 43 Sidh'arti 53 jSaumya- 

6 IT 44 Raudra 54 iSadhirana 

7 13 45' Durmall 55 Virodhacr 

g 13 46 Dundubhi 56 Paridhari 

g 13 47 Rudirodgari 5)7| Pramadi* 

10 13 48 ' Ractaesha 58 A nanda 

1 13 49 , Crodhana 69 llac'shaia 

2 13 50 Cshya ' 00 Anala 

31 13 51 Prabha7a(*) ll'.Pingala 

4 13 52 Vibhava. 2| Calayu&ta 


41 flcTTialumTa 31 j 29 Fri 9 

42 Vilamra ^ 

43 Vicari 331 Mo 10 30 Sun 9 

44 Sarvaii 34i Tu ] 9 29 Mo 8 

45 Piava 35} • 29 We 9 

46 Subhacrit 361 ^ 

47 '^obhana 37 1 Sat 10 30|bri 9 

:18 Cradlu 3S Sun 9 xi9 Sat 8 

'4{* Viswavasu- 39l 29 Mo 9 

50, Parabhara 40; We 10 30 Tu 9 

I5I jl^layaDga 41j Th 10 30 We 9 

'S^^jciJaca 42j ^ 

53 I Saumya- 43, 29 jSat 9 

54jSadhiraTia 41lMo 10 30jsun 9 


47(i'^6bhana 
10 rvA.Ui: 


6 9^013 


3 4 

4 5| 

5 6| 

6 7 

7 « 

8 »! 
9 1670| 

14850, 1 

■ ll 


7 13 .55 

8 13 :>5 


5 iJ 57 

6 920 13" 58 

7 1 13 59 

18 2 13|| 60 

9! 3 13j 61 

J 4 13 62 

1 i5 13, 63 


63 iSiicla 

54 Pramoda 

55 Prajapati 
55 Angira 

57 [Srimuc'ha 

58 .ilBhdra 

59 llYuri 


:54 ISadhirana 41| Mo 10 30 Sun 9 

55 Virodliacrit 45{ Tu 10 301 Mo 9 

56 Paridhari 46 29 VVe 9 

57, Pramadi* 47 ^ 29 Th 9 

58 aA' nanda 48 Sat 10 30 Fn 9 

59 Rac'sha^^ 49 Sun 10 30 Sat 9 

60 Anala 5oj 29 Mo 9 

1 Pin'^ala 611 29 1 u 9 

s'eihr..^* 5"-;". ; 

3 Sidh'arli 53l Fii 10 .,0 Th 9 

4 Raudra 5 ij 29 8at 9 

. r,r, 29 Mm 9 


'Yuri 9litro<lhan 

Dhata hoj Cshya 

'i v ll 

Bahudanya ^ Vibhava 
Prainat'hi ISj Sucla 


3 Sidh'arli 531 tn lu „u in 

4 Raudra 5 ij 29 8at 9 

5* Durmati 551 29 

6 Dundubhi 10 30, Mo 9 

7 Rudirodgari .'lyiiWe 10 30 lu o' 

I 8 Ractaesha 58, 29 Th 9 

! 9 iCrodhana .59, 29 F-fi 9 

!l0 Cshva 60| Sun 10 30 Sat D 
1 1 1 PrabhaTa.'+)l 1 ; Mo 10 ,30 Sun t) 
l4j Vibhava 2, 29|jTu 9 

islsucla 3 20 We 9, 

14]lPramoda 4 jFri llO'SOllTh , 9 


i6ll-3:j 61 ||Vicraina_J14|) l'ramoaa ■ ^vijrr, oo, 

(+) Besjrmrngof the S2il Cycle, Telliaga account. 


( 6 ) 
(0) 
( 1 ) 
I B(2) 
' (4) 

(5) 

( 6 ) 

B(0) 

(2) 

( 3 ) 

( 4 ) 

..B(5) 

( 0 ) 

(1) 

( 2 ) 

B(3) 

(5) 
16) 
( 0 ) 

B (1) 

1 (S) 

(4) 

! (5) 

l6) 

(I» 

( 2 ) 

B(3) 

(5) 

(6) 
(0) 

13(1) 

( 3 ) 

( 4 ) 

(5) 

Bro) 

: (1) 

: (2) 

! ( 3 ) 
|B(4) 

1 (6) 

! (0 
' ( 1 ) 
,13(2) 

( 4 ) 

( 5 ) 

! (6) 

• B(0) 
( 2 ) 
( 3 ) 
(4J 


2 II 

17 42 

33 13 
4S 45 

4 16 
19 47 
35 18 
50 50 
6 21 
21 52 
37 23 
52 55 
8 26 
23 57 
39 23 
55 0 

10 31 
26 2 
41 33 
57 5 

12 36 
28 7 
43 38 
59 10 
U 41 
.30 12 
45 43 
1 15 
16 46 
32 17 
47 43 

3 20 

18 51 

34 22 
49 53 


15 ,1107 
30i 8 

45| 9 

0 1110 


30 11201 
451 1 


0 1130 
15 1 

30 2 

45 3 

0 4' 

15 '5' 

30 t 0| 

45 7! 

o: 8 

15 9 

30 1140 

46 1 


9 35 
25 6 
40 37 
56 8 
11 40 
27 11 
42 42 


30‘'{ 8 
4511 0 

0 1150 
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X. 


XI. 



IB 2 RDiBA 


i85^i IG73 
3 4 


Expired 
years of 
thu JEra 
Parasu- 


Year^ oT 
the Cycle of 
63 \ Cara or 
Friha^paiiy 
Bead'll 
reckoaing. 


ivivcr Neroia Z 

i da. ? i'rfls I. 


I Current year's 


Years of i 
the C) cle of 
00 years as I 
reckoned 
S>ath of the 




5 - « - - X 1 

Current years. Li Q 5 I 


Roots of bc|;inninsi 
of Tamul years 
coaoted froai 
Suoday. 



927M3 


6|930‘l3 6S 


B 6 GFI)C 
7 E I B 


Bfisya j 

Ciiitrib'hanu ; 
Subhinu. 
Tirana 


rajipiti g! ^at 10 Fri 9 iB 9) 63 13 J5 1157] 


69 IjPirthiva 


9lieso 


Vyaya 

\ , 

} Sarv.i Sarvad 

\ Sara.i ihai'i 
II ^ V^irndhi 


16 Anjira * 

17 Srimuo'^a 
13 Bhava 

19 Vuvl 

20 'Dliiti 

I I 

^1.^2 > Is^vara 


San! 91} 


Iiol-Tu 


(0) 13 45 Oj 

(1) ‘29 10 15i 


9iIB (2) 44 47 SOlllISOi 


i’n> 10 (4) m 4 

iFri 9 (5) 15 50 ( 


1700 CA FE 


B 4 DC A(i 



5 yictita 
^ C'iiar.i 


( j Bahudanya 
\ I Pram at' hi 
( liVicrama 


111 San lOjjiit 

!i2 'Mo tojjsun 


Tu 110 


C Lara 

Naadana 


13| Fri 10 Th 


I ( iVtfiijna 
/ Vi,i>a 


5 »- w a 

; }Jja 


7 G! D 
B 8F(' CB 
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1 P/irthlva 


ISi I Mo 
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Sobhana 
Cradhi 
Viswava^u 
.Farablia^a 
iPlaranga 


1780 ED li A 


9 1700 
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Prabhava(+) 
Vibbava 
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C'hara 25 
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Yijya ‘z7 

J y a 'i S 
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VVt 10 
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9 ' (1; 33 26 15' 
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9 B (Ij 5? 7 3b 
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iPlavauga 


24 [iPrjjapnti 
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Virodhacrit 45 
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4911 
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54 Fr lllIlTh liol 


We 10 


(.) The upper uau.er, prirted iu itaUc, are Ihu.e by the Surriah SiUUbauta , the lower ouei, printed 
(+) Bc'iuniag of the Sit’i C^cle of Jupiter, Sum- h Si U ■ 


0 I (31 41 46 15 S 
9 'B (4) 57 17 30 4 

0 (6) !■’ 48 46 5 

9 (0) 28 20 0 6 

s' (1) 43 51 15 7 

9 B(2) 59 ‘i'J 30 S 

U‘ <1) 14 53 45 9 

9 (5) 30 25 0 1190 

9 B (6) 45 56 15 1 

0 (1) 1 27 30 £ 

0. (2) IG 58 45|[ 3 

9 (3) 32 30 0: 4 

9 B (4) 43 1 15i G 

0 (0) 3 S2 30| C 

0 <0) 19 3 45 *7 

Jh O) 34 3^ 0 8 

9 B (2) 50 6 15 9 

,0 (4) 5 37 30 1200 

0 (5) 21 8 451 i 

9 (6) 36 40 o| 2 

9 B(0) 62 11 15 3 

.0 (2) 7 42 30 4 

0 (3) 23 13 45 5 

0 (4J 38 4.5 oJ _£ 


io roman, arc those by the JyautLsUTa, 




I HI. I IV. 


I :f 



Bsipired 

yparH of 

the JBva. 
Pkrasu- 
r^Dsa. 



I 

Pint Chronolog ical Tahle^ con(iiiu»J/ 


ISOll F 
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6 A F 
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3 E C 
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7 G E 
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2 A F 
S G E 
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5 D ’B 
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9 F D 
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3 A F 

4 G E 
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1 E C 

2 D B 
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» 15 27 Bliavi 
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^ II 


7 141 25 Ar,§ira 
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■55 S:.t II |Fri|10i BC5) M 1^6 r^iliaO/ 


6 980 14 28 


Vuva 

Dhata' 


2115 30 Iswara 


9 1730 , 

10 1 I 


2 3 

3 4 

4 5 

5 6 

6 7 

7 8 
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9 1740 

20 1 

1 2 


D , 4930 

C 1 


<J 1750 
fO 1 
1 2 | 


9 1760 
^0 1 : 


B 4 BA GF 
5 G I K 


SB 8 DC BA 9 
9 B G 4950 
18.50 A F ■ li 


9,1770 


3 15 31 


Bfihudanya 


Dni-mati 55 S:it l i 'Fri 10 

Dundiihhi 55 Sun 11 

Kudirodgari 57j \Io 11 

Ractacsha loJ' We Ml I'u 10 


(0) 9 47 30] j 


(!) 25 IS 4i 


(2) 40 50 OjllSlO 


4 14 32 Pramat'hi 
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» 1 "i <»-' -- M « 
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4115 42 Virddhi 
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Srlmoc^ha 
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Dhati 
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- .Mo 11 |suu 10| (0) 42 65 C* 4 

3 I'u 11 l^lo 10 BCO 58 26 16) 6 

(3; 13 67 ’O' C 
3 ^ 111 1] c4) eg 28 46| 7 

6 |Sat 11 I'ri 10 B (6) 45 0 oi 8 
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( )The upper iiauies, priated iu italict, ace (base lijr tbe Surriuh SidUbauta ; ibe luHcr 
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4 

9 

C 

A 

1500C 

1 

i 

16 

33 

i 

Yirodh^Jcrit 

45 

1 Vicari 

33 


We 

12 

(3) 15 18 45 

5 

1900 

BA 

G 

it 3 

2 

1 76 

16 

’ 34 

Paridhavi 

46 

USarvari 

34 

'Fri 

il3 

Th 

12 

(41 30 50 0 1 

6 


(♦) The upper names, printed in tTafics, am those by the Sarriah Siddhanta; tbo lower oucs, printed in rouinn^ are those by the Jyaulktay3j 
(+) Ee^iuning of the 85tli Cycle of Jupitrr, Siiri iah Siddhanta, 
ft) Beginning of Uie84lh Cycle, Teiliop’r’ ''cco' nt. 



Serovn CTTRONOLOGICAt TABLE shetBin^ the prtnctpai circumstances 
use in the i^eninsula of Jndia^ and the concurring Fuzelee or reveui 


of the common 
ars. 


XIVU 

LutitnSoIar year 



1. 

11. 

1 111. 

IV. 

V. 

VI. 

VII. 

VIII 

IX. 

X. 

XL 

1 XII. 1 


0 J 

'Z> *3 

•V ht 

D-— 
^ .. 

£ 

w 

« . 
b 

b te 

w >» 
2 « 

Last feria 
in the 
Lani-solar 

Date of the 
last mean 
conjunrtioD 

•s ^ 

sr 

.5 S 

g g 

3 JS 

1 TS x; 

i " - 

a 

o . 

w « 

0 i 

k ,iZ 

C ^ 
*0 U 

Solar Ahargana, 
or Yogadia, 
to be counted from 

Luni'Sofar 
Ahar^^aua 
t(i be 
counted 

sT 

•1 

9 ) 

tm 

"•1 

4o 

dale, 

3. 




S-s 

year. 

ia do. 


1 

I rs C 

> O 

Friday, 


from 

2 ^ 





o 

o 

u 



o'. 

; V) ^ 

U 



Thursday. 

> 

S 

— — 

H 

1 

|b 1600 

• 

1701 

A 

Wednes 

15 Mar 

{*) 

— . 9 

30 

30 

BAT8. n , V. 

1717078 54 35 

r. 

0 

DATS. 

1717057 

1657 

^ 1009 

June 

July 

30 

July 

10 


1 

I 


Monday 

2 April 

—27 

•31 

30 

1717444 10 6 

15 

1717410 

8 

1010 

30 

10 


2! 3 


Saturday 

23 Mar 

16 

30 

30 

1717809 25 37 

30 

1717795 

9 

1 

30 

10 


3 


A 

VVednes 

12 Mar 

5 

30 

31 

1718174 41 8 

45 

1718I4^y 

1660 

2 

1 

11 

B 

4 

1 s 


Tuesday 

30 Mar 

—24 

30 

30 

1718539 66 40 

0!i718533 

1 

3 

30 

10 


5 

€ 

A 

Saturday 

19 Mar 

—13 

31 

30 

1718905 12 11 

15 

il7l8S87 

2 

4 

30 

10 


6 

7 

1 

Thursday 

9 Mar 

2 

30 

30 

1719270 27 42 

30;i7192i2 

3 

5 

so 

10 


7 

8' 

Wednes 

28 Mar 

21 

30 

31 

1719635 43 13 

45 '1719626 

4- 

6 

1 

11 

‘B 

8 


A 

Sunday 

16 Mar 

—10 

30 

30 

1720000 58 45 

0:i7199S0 

5 

7 

SO 

10 


9 

i4710 


Saturday 

4 April 

—29 

31 

30 

1720366 14 16 

15 

1720354 

^6 

''~S 

so 

10 


1610 

1 1 


Wednes 

24 Mar 

17 

30 

30 

1720731 29 47 30 

,1720718 

7 

9 

30 

10 


1 

2 

A 

Monday 

14 Mar 

7 

SO 

31 

1721096 45 18 45 

17^1073 

8 

1020 

1 

H 

!B 

o 

3 


Sunday 

1 April 

—26 

31 

30 

1721462 0 50 

0 

1721457 

9 

1 

SO 

10 


3 

4 

A 

Thursday 

21 Mar 

—16 

31 

30 

1721827 16 21 

15 

17^1811 

1670 

Q 

30 

10 


4 

5 


Monday 

10 Mar 

3 

so 

31 

1722192 31 52 

30 

1722165 

1 

3 

30 

10 

1 

5 

6 


Sunday 

29 Mar 

22 

30 

31 

1722557 47 23 45 

17^22549 

2 

4 

1 

11 


6 

7 

A 

Friday 

18 Mar 

—12 

31 

30 

1722923 2 55 

0 

1722904 

3 

5 

30 

10 


7 

8 


Wednes 

5 April 

—30 

31 

30 

1723288 18 J6 

15 

17232S7 

4 

6 

30 

10 


8 

9 


Monday 

26 Mar 

19 

30 

31 

1723653 33 57 

so 

1723642 

5 

7 

1 

11 


9 

4720 

A 

Friday 

15 Mar 

8^ 

30 

31 

1724018 49 28 45 

,1723996 

6 

8 

1 

11 

B IG^O 

1 


'Fhursday 

2 April 

—27 

31 

30 

1724384 5 0 

0 

,1721380 

7 

9 

SO 

10 


j 

2 


Monday 

22 Mar 

15 

30 

30 

1724749 20 31 

15 

{1724734 

8 

1030 

30 

10 


Q 

3 

A 

Saturday 

12 Mar 

5 

SO 

31 

1725114 36 2 

SO 

1725089 

9 

1 

1 

11 





F riday 
Tuesday 

31 Mar 

24 

SO 

31 

1725479 51 33 

45 

1725473 

1680 

2 

1 

11 

3 

4 

5 

A 

19 Mar 

—13 

31 

30 

1725845 7 5 

0 

1725827 

I 

3 

30 

10 


6 

6 


Saturday 

8 Mar 

1 

SO 

30 

1726210 22 36 

15 

1726181 

2 

~4 

30 

10 


6 

7 


Friday 

27 Mar 

2D 

30 

31 

1726575 38- 7 30 

1726565 

o 

5 

1 

11 

B 

7 

8 

A 

Wednes 

17 Mar 

—10 

30 

30 1 

1726940 63 38 45 

1726920 

4 

6 

1 

11 

8 

9 


Tuesday 

4 April 

—29 

31 

30 

1727306 9 10 

0, 

1727304 

5 


30 

10 


9 

1730 


Saturday 

24 Mar 

17 

30 

30 

1727671 24 41 

15; 

1727658 

6 1 

8 

so 

10 


1630 

1 

A 

Wednes 

13 Mar 

6 

30 

31 

1728036 40 12 

30 

1728012 

r 

9 

1 

11 


1 

2 


Tuesday 

t April 

—25 

30 

30 

1728401 55 43 

45, 

1728396 


1040 

1 

11 

S 

2 

3 

A 

Sunday 

21 Mar 

—15 

31 

30 

1728767 11 15 

o: 

1728751 


1 

30 

1 10 


3 

4 


Thursday 

10 Mar 

3 


30 

1729132 26 46 

15 

1729105 

1690 

2 

30 

1 10 


4 

5 


! Wednes 

29 Mar 

22 

30 

31 

1729497 42 17 

30; 

1729489 

1 

3 

1 

i 11 

B 

5 

6 

A 

Sunday 

Saturday 

18 Mar 

—11 

30 

SO 

1729862 57 48 45 | 

1729843 

2 

4 

1 

1 

6 

7 


5 April 

—30 

31 

30 

173022S 13 20 

0 

1730227 

3 

5 

30 

10 


7 

8 


Thursday 

Monday 

26 Mar 

19 

SO 

SO 

1730593 28 51 

15j 

17S0S82 

4 

6 

30 

10 


8 

9 

A 

15 Mar 

8 

30 

31 

1730958 44 22 

30, 

1730936 

b 

7 

1 

11 


9 

1740 


Sunday 

Thursday 

3 April 

—27 

SO 

SO 

1731323 59 53 

45 

1731320 

6 

8 

1 

11 

fi 

1640 

1 


22 Mar 

—16 

31 

so 

1731689 15 25 

Oj 1731674 

7 

9 

30 

]0 


1 

2 

A 

Tuesday 

Sunday 

Friday 

ThurMay 

Monday 

Friday 

Thursday 

12 Mar 

5 

30 

31 

1732054 30 56 

15 

1732029 

8 

1050 

30 

10 


2 

3 


30 Mar 

23 

SO 

31 

1732419 46 27 

30 

1732412 

9 

1 

1 

11 

B 


4 

A 

20 Mar 

—13 

31 

30 

1732785 1 58 

45 

1732707 

1700 

2 

1 

11 

4* 

5 


8 Mar 

— 2, 

31 

30 

1733150 17 30 

0, 

1733121 

1 

! 3 

30 

10 


S' 

6 


27 Mar 

20 1 

30 

31 

1733515 33 1^ 

15,1733505 

2 

' 4 

30 

10 


6 

7 

A 

16 Mar 

9 

SO 

31 

1733880 48 32 

30 

1733859 

a 

O 

' 5 

1 

n 

8 

7 

8 


4 April 

—28 

31 

30 

1734246 4 3 

45 

1734243 

4 

6 

1 

11 

8 

9 


Tuesday 

Saturday 

Friday 

24 Mar 

—18 

31 

30 

ir34611 19 35 

0 

1734598 

5, 

7 

30 

10 


9 

1750 

A 

13 Mar 

6 

30 

31 

1734976 35 6 

15 

1734952 

6 ; 

8 

1 

11 

I650| 

1 


1 April 

—25 

30 

30 

1735341 50 37 30 | 

1735336 

7i' 

9 

1 i 



(♦) Xli*ftroke — before the fig^ure, indicates that the Civil Solar date is one less. 
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* Second Chronologicd Tahle^ continued. 


i. 

II. 

in. > 

IV. 

V. 

VI. 

Vll. ,V1I1. 
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a 

li 

A 5 

F'S 

■ 

t- a - 

u 

Last feria 
in the 
Luni suUr 

Date flf the 
la^t mean 
cunjunctien 

3i5 

-c 1= 

. 

ic . 


« 'C 

JX 

O 

£ « 
a ^ 

U 1 

JS i 

D 1 

year. 

iu do. 

i yQ 

Qt 

■ 

:r-3 j 

> 3 

J 



1 



S\d 


30 

1651 

4752 

A [Tuesday 

21 Mar 

— 14 

31 

B 2 

3 

Sunday 

10 Mar 


30 

30 

3 

4 

. Saturday 

29 Mur 

«c> 

30 

31 

4 

6 

A jAV'^eclnes 

18 Mar 

— 11 

so 

SO 

5 

6 

|*l'uesday 

6 April 

— 30 

31 

30 

B 6 

7 

1 Saturrlay 

25 Mar 

18 

30 

•30 

7 

S 

A (ThuVsday 

15 Mar 

S 

30 

31 

8 

9 

1 Tuesday 

2 April 

—26 

30 

so 

9 

476v> 

1 Sunday 

23 Mar 

—16 

31 

30 

B 1060 

1 

A i' 

Thursday 

1 1 Mar 

4 

30 

30 

1 

2 


Wedues 

30 Mar 

23 

30 

31 

2 

3 

A ! 

SJiiday 

19 Mar 

—12 

30 

SO 

3 

4 


Saturday 

7 April 

—31 

31 

30 

B 4 

5 


Thursday 

27 Mar 

20 

30 

30 

5 

6 

A 

Monday 

16 Mar 

9 

30 

31 

6 

7 


Sunday 

4 April 

_28l 

30 

30 

7 

8 


Thursday 

24 Mar 

—IT 

31 

30 

B 8 

9 

A 

Tuesday 

1 13 Mar 

6 

30 

31 

9 

4770 


Monday 

1 April 

25 

30 

31 

1670 

1 

A ' 

F riday 

21 Mar * 

—14 

31 

30 

1 

Q 


T uesday 

10 Mar 

— 3 

31 

30 

B 2 

3 


Monday 

28 Mar 

21 . 

30 

31 

3 

4 

A 

Saturday 

18 Mar 

11 

30 

81 

4 

5 


Friday 

6 April 

—30 

31 

30 

6 

0 


Tuesday 

26 Mar 

— 19 

1 

30 

B 6 

7 

A 

Saturday 

14 Mur 

7 

so 

31 

7 

8 


Friday 

2 April 

26 

30 1 

31 

8 

9 


Wednes 

23 Mar 

—16 

31 

30 

9 

o 

00 

A 

Sunday 

12 Mar 

4 

SO 

30 

8 1680 

1 

(*) 

Saturday 

30 Mar 

23 

SO 

31 

1 

2 

AC 

Wednes 

19 Mar 

—12 

30 

30 

2 

S 


Tuesday 

7 April 

—31 

31 

SO 

a 

"i 4 


Saturday 

27 Mar 

19 

, 30 

30 

B ^ 

5 

A 

Thur^-day 

16 Mar 

9 

30 

31 


>1 6 


Wt dnt s 

4 April 

—28 

30 

30 

0 7 


Sunday 

21 Mar 

—17 

31 

30 


r] 8 

A 

Thursday 

13 Mar 

5 

30 

SO 

8 

3 9 


Wednes 

31 Mar 

24 

1 30 

31 


47S0 

A 

Monday 

1 21 Mar 

—14 

. 30 

30 

1690, 1 

1 

Friday 

I 10 Mar 

— 2 

S 31 

30 

i; 

i 

[I hursda^ 

^4 29 Mar 


30 

30 


IX. 


Siilar Abargana, 
or ^ u^iidta, 
to be CMU tiled fruoi 
i'riday. 


T. 

8 
40 
1 L 


DJI vs. G> 

1735707 6 

^730072 21 
173U37 37 
1730802 52 42 
1737168 8 13 

1737533 23 45 
1737898 39 16 
1738263 54 47 


Lunusular 
A hargJiua 
to be 
counted 
from 

Tlmrsdaj. 


P* ’ DAYS. 

45 1735690 
o' 1736045 
15,1736429 
30 1 7367^3 
45'l737167 
0 1737521 
151737876 
30,1738259 


1738629 

1738994 

1739359 

1739724 

1740090 

1740455 

1740820 

1741185 

1741551 

1741916 

1742281 

1742647 

1743012 

1743377 

1743742 

1744108 


10 18 45 
25 SO 0 
41 21 15 
56 52 30 
12 23 43 
27 55 0 
43 26 15 
58 37 30 


1738614 
1738968 
4739352 
,1739705 
1740090 
1740 J4 5 
1740799 
1741183 


14 28 45 4 74: 

30 0 0 174 

45 31 15 4742270 
1 2 30474‘j 

16 33 45 4742984 


32 

47 

3 



Monday 
Sunday 
Friday 
Tuesday 
Monday 
f riday 
\Vi'dnes 
Tuesday 
Saturday 


17 Mar 
5 April 
26 Mar 
15 Mar 
2 April 
22 Mar 
12 Mar 
31 Mar 
20 Mar 


10 

_2C 

-<19 

7 

26 

I 

~15i 

- 

23 

12 


iO 

30 

31 
30 

30 

31 
31 
30 
30 


5 

36 

7 


0jl743368 


1744473 

1744838 

1746203 

1745569 

1746934 

1746299 

1746664 

1747030 


34 10 0- 

49 41 15 
5 12 30 
20 43 45 
36 15 0 


1747395 

1747760 

1748125 

1748491 

1748856 

1749221 

17495S6 

1749952 


31 

30 

30 

30 

31 

30 

so 

31 
31 


22 48 45' 
38 20 0 

53 51 15 
9 22 30 
24 53 45 
40 25 0 
55 56 15 
11 27 30 


1750317 

1750682 

1751047 

1751413 

1751778 

1762143. 

1752609 

1752874 

1753239 

1753604 


26 68 45 
42 30 0 

58 1 15 

13 32 30 
29 3 

44 35 
0 6 
15 37 
31 8 45 

46 40 0 


45 

0 

15 

30 


1747384 

1747739 

174S123 

1748477 

1748831 

1749215 

1749570 

1749924 

1750308 

1760662 

1751046 

1751401 

1751755 

L762139 

1752495 

1752848 

1753232 

176358C 


XI. 

XII. 1 

£ s* 

" B 

S.2 

z 

S * 

± c- 

N «i 

3 

Initial date, 
0 . S. 

zA 

>> 

bu 

June 

July 

1 . 

30 


1708 

9 

1060' 

I'l 

July 

11 

1710 

1 

21 

1 

1 

11 

11 

2 


1 

11 


5 

30 

10 

4 

6 

1 

11 

51 

7 

1 

11 

6 

8 

1 

11 

7 

9 

30 

10 

8, 

1070 

1 

11 

9 

1 

1 

11 

1720 

i! 
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s 

1 

30 

11 

10 

2 

4 I 

1 

11 

3 

5 

1 

11 

4 

6 

*1 

11 

^ 5 
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so 

10 

1 6 

8 

1 

11 

1 7 

9 

1 

11 

^ 8 

5 9 

1080 

1 

1 

30 

11 

10 

1 1730 
r 1 

2 

S 

1 

1 

11 

11 

[ 2 

> 3 

? 4 

i 5 

1 6 

1 7 

4 

5 

6 

7 

8 
9 

1 

• 

1 

1 

1 

1 

1 

11 

1) 

11 

11 

11 

11 

6, 8 
0 9 

1090 

1 

1 1 

1 

11 

11 



(*) The expunged month in the 4'Tb3d jear of the Cali jiig current, fell eft Agrabajaii othervTise Margasiras, afld the 
laojaibs ^ ere iaa aad CblUa, of Uic ensuing year. 
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1 

1 
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"3 

£ 
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a 
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£ V 
a 
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feria 
in the 
Liini'Solar 
year. 

Date of th< 
last mean 
conjnortioi 
in do. 

Jeio^ JO 
DJjiq3 til 

i 1701 

J 1802 


Friday 

3 April 

_.3,! 

1 2 

3 


Tuesday 

28 Mar 

^20; 

1 3. 4 

A 

Saturday 

17 Mar 

8 

4' r. 


Friday 

4 April 

27 

5 

6 


Wed lies 

25 Mar 

—17 

1 6 


A 

Sunday 

14 Mar 

— 6 

i 7 

8 


Saturday 

2 April 

24 i 

! 8 

9 

A 

Wednes 

21 Mar 

—13 

) 9'4810 


Monday 

11 Mar 

_ 3 

17;0 

1 


Saturday 

29 Mar 

20 

1 

2 

A 

Thursday 

19 Mar 

10 

2 

3 


Wednes 

6 April 

—29 

3 

4 


Sunday 

26 Mar 

—18 

4 

5 

A 

'riiursday 

15 Mar 

6 

5 

6 


Wednes 

3 April 

25 

C 

7 

A 

Monday 

23 Mar 

^16 

I 

f > 

1 ^ 


Friday 

12 Mar 

— 4 

! 8 

s 


Thursday 

31 Mar 

22 

1 9 

1S20 

A 

'Tuesday 

21 Mar 

11 

1720 

1 


Saturday 

9 Mar 

— 1 

1 

2 


Friday 

28 Mar 

—20 

o 

o 

A 

Tuesday ! 

17 JVlur 

S 

9 

o 

4 


Monday 

5 April 

27 

; 4 

5 

1 , 

Friday ^ 

24 Mnr 

— 16 

5 

6 

A 

Wednes 

14 Mar 

— 6 

6 

7 

1 

Tuesday 

2 April 

24 

7 

8 

A 

Saturday 

'22 Mar 

13 

8 

9 


Wednesd 

10 Mar 

2 

p 

4830 


Tuesday 

29 Mar 

—21 

1730 

1 

' A 

Sunday 

19 Mar 

10 

1 

2 


Friday 

I 9 April 


2 

3 


Wednes 

:26 Mar 

i— 18 

3 

4 



A 

Sunday 

15 Blar 

1— 7 

4 

5 


Saturday 

3 April 

25 

.5 

6 

A 

Wednes 

23 Mar 

T4l 

G 

7 


Monday 

12 Mar 

— 4 

7 

8 


Sunday 

31 Mar 

22 

8 

9 

A 

Thursday 

20 Mar 

11 

9 

4840 


Wednes 

8 April 

30 

174-1 

1 


Sunday 

27 Mar 

—19 

1 

2 


F riday 

17 Mar 

8 

2 

» J 

1 

Thursday 

5 April 

27 

3 

4 


Monday 

25 Mar 

—16 

,4 

5 

A 

Friday 

13 Mar 

5 

5 

0 


Thursday 

I April 

23; 

6 

r. 

A 

Tuesday 

22 Mar 

13; 

7 

8 


Saturday 

11 Mar 

^ J 

Q I 

8 

e, 


F riday 

29 Mar 

-21 

9 

1850 

A 

Tuesday 

18 Mar 


1750 

1 


Monday 

6 April 

to 


Second Chronotogicat Table^ centinHed. 


2 2 
a 

-o jz 


rz C 


Sy(i 

31 

31 

30 

30 

31 
31 
30 
30 


31 

30 

30 

30 

31 
30 
30 
30 

¥r 

30 

30 

30 

31 
30 

so 

30 


31 

30 

30 

31 
31 
30 

30 

31 

31 

SO 

30 

31 
30 
30 \ 

30 

31 


•r ti 
rt is 


>• a 

5 


30 

30 

31 
31 
30 

30 

31 
30 


IX. 


Solnr Aliargana, 
or Yujradi.i, 
te be rouiucd from 
I'ridav, 


30 
30^ 

31 
30 
30 

30 

31 
30 

30 

30 

31 
30 
30 

30 

31 
30 


days. 

1753970 

1751335 

1754700 

1755065 

1755431 

1755796 

1750161 

1756526 


<i . V. 

2 11 
17 42 
33 13 
48 45 

4 15 
19 47 
35 18 
50 50 


LuiiUsolar 
Aiiar^aiiu 
to be 
coontcil 
from 

Thursday. 


XL 


DATS. 

15 1753970 
3o!i 754321 
45 175^078 
0 1755062 
15 1755417 
30' 1755771 
45jl756l55 
0 1756509 


1756892 6 21 15 1756864 

1757257 21 52 30 1757247 
1757622 37 23 45 1757602 
17579S7 52 55 0; 1757986 

175S35-3 8 26 15 

1758718 23 57 30 
1759083 39 28 45 
1759448 55 0 0 


xn. 


1 Julvi. 
1758: 1110; 1 I 

1^1, 1| 1 j 

1760 . o! 1 


30 

31 
31 
30 

30 

31 
31 
30 


1758340 
1758694 
1759078 
1759433 

1759S14 10 31 1541759787 
1760179 26 2 30 1700171 

1760544 41 33 45' 1760525 
1760909 57 5 0 17608801 

1761275 12 36 isj 176 1264 
1761640 28 7 30 1761618 

1762005 43 38 45j 1762002 1 
1762370 59^ 10 0,1762356 


30 

31 
31 
30 

30 

31 
30 
30 


30 

30 

SO 


30 

31 
30 
30 

30 

31 
30 

30 
SO 

31 


1762736 14 41 I5;i762711 
1763101 30 12 30,1763095 
1763466 45 43 45;1763449 
1763832 1 15 0*1763803 
1764197 16 46 15 1764187 
1764562 32 17 30 1764542 
1764927 47 48 45} 1764925 
1765293 3 20 0,1765280 


61 


1765658 18 51 15 
J766023 Si 22 30 
1766388 49 53 45 
1766754 5 25 0 
1767119 20 56 15 
1767481 SO 27 30 
] 767849 31 58 45 
1768215 7 30 0 

Ts 


o\\ 

1765634 1790 j 
17660181 1,1 

17663721 
1760727] 
1767111 
1767465 
1767849 
1708203 


17C8558 
1768«42 ^ , 

,17C9i!0llS0o!j 
0 17CC65i)| 

15 17700341 


1708530 23 1 

1768945 33 32 30 
1769310 54 3 45 

1769076 9 35 

177001125 6 

1770 ICO 40 37 30,1770389 
1770771 56 8 45 1770743 

1771137 1 1 40 0 1771127 

1771502 27 11 15 1771481 
1771SG7 42 42 3oj 1771865 
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( hli^tian 


I. II. iHLl IV. 


ic3 

i ^ i )car. 


V. , VI. 


1751.4£o2i 

3! 


9 4S^0 


17G0 

1 A 

1 

2 

2 

3 

o 

4 A 


71 8 

8 9 

9 4870 

1770 1 

1 2 

2 3 

3 4 

4 6 

6 6 

6 7 

7 8 

8 9 
9*4880 

1780 1 

1 £ 

2; 3 

3, 4 ' 

4' 5 

5' C 

6; 7 

7 8 

Sj 9 

0 4890 


3 ; 4 

4 5 

.5 C 

0 " 

7 S 

8 9 

9 4900 
ISOOJ 1 


t'Nitujday 

A jWfdiiPS 

Tupjtday 

A Saturday 
riiursda)’ 
rue.Kldy 
A Sunday 
Saturday 

<dnps 
A Sunday 
Saturday 
Thursday 
A Monday 
Su nday 
A Thursduy 
ruesday 

Monday , 
A Friday 
Thursday 
Monday 
A Saturday 
Friday 
A Tuebday 
Saturday 

Friday 
A Wed nos 
Motiday 

Saturday 
A Wednes 
Tuesday 
Saturday 
A Thursday 

Wednes 
A Sunday 
Thursday 
Wednes 
A Moiiday 
Sunday 
Thursday 
A. Monday 

’Sunday 
A r riday 
Tuesday 
iMonday 
, ^ t^yiday 

i lhurnlaj 
Tvitstlay. 
Saturday 

Friday 


Date of the; 

J.i'-t mean ' 

cor 

pm tioi 

iu do, 

1 

27 

Mar . 

15 

Mar - 

3 

April 

i:3 

Mar 

13 

Mar - 

30 

Mar . 

'iO 

Mar 

8 

April 

23 

Mar . 

16 

Mar 

4 

April 

25 

Mar 

14 

Mar . 

1 

April . 

21 

Mar 

n 

Mar 

30 

Mar . 

18 

Mar 

6 

April 

26 

Alar 

16 

Mar. 

3 

Apiii 

23 

Mar 

12 

Mar. . 

31 

Mar 

20 

Mar 

7 

April 

28 

Mar . 

17 

Mar 

4 

April 

21 

Mar 

14 

Mar 

2 

April 

21 

Alar 

10 

Mar 

29 

.Mar . 

19 

Mar . 

6 

April 

26 

Mar 

15 

Alar 

3 

April 

23 

Alar 

12 

Alar 

31 

Alar 

2D 

Alar 

^ -7 

April 

28 

Alar 

17 

Alar 

a 

' April 


i Alar 


2111 31 


25 30 


Solar Aharf^aiuiY 
or VugaUia, 
to he r«<uiiietl from 
Friday. 


‘ f* 

w K ■ H 

It £ I s • 
Z=5 i >’'2 
e I o .t 
B 1 « e. 

E g u « 

G b I H V 

'^> i In 


PAYS. O. T. P. I PATS. 

I7-‘i232 58 13 -45 . 17722^0 
13 45 0'l772574 

T-J'JCS 29 10 15 
1773028 44 47 SO 1773312 
j 1773GU4 0 18 45 1773067 

I 1774059 13 50 0 1774050 

1774421 31 21 15 1774405 
1774789 46 52 30 1774789 


1775155 2 23 45 177514S 
1773520 17 55 0 1775497 
1775SS5 83 26 15 4775881 
1770250 48 57 30 1776236 
1776016 4 28 45 1776590 
1770981 20 O O 1776974 
1777346 35 31 15 1777328 
1777711 51 2 30 17776 &3 


30 1 

1778077 

6 

33 

45 '17780671 

30 

177844i 22 

5 

0 

1778421 

31 

177S807 

37 

36 

15 1778805 

30 

1779172 

53 

7 

30 1779159 

30 

1779538 

8 

38 

45 

1779514 

30 

1779903 

24 

30 

0 

1779898 

31 

1780268 

39 

41 

15 

,1780252 

30 

1780633. 55 

12 

30 

i 1780606 

30 

1780999 

10 43 

45 

17809901 

30 

1781364 

26 

15 

0 1781345 

31 

1781729 

41 

46 

15 

;i781728 

30 

1782094 

57 

17 

30 

1782083 

30 

1782460 

12 48 

45 

1782437 

30 

1782825 

28 

20 

0 

1732821 

31 

1783190 

43 

51 

15 

1783175 

30 

1783555 

59 

22 

30 

1783530 


1160 13 


8 41701 


31 


1211 30 


30 1783921 

31 4781286 

31 1784651 

30 1785017 

30 1785382 

31 1785747 

31 1786112 

30 1786478 

30 1786843 

31 17S720S 

31 1787573 

30 1787939 

30 174^8304 

31 1788609 
30 1789034 
30 ,1789400 

30 .1789765 

31 1790130 


14 53 45 
30 25 0 

45 56 15 
1 27 30 
16 58 45 
32 30 0 

48 1 15 

S 32 30 


19 3 45 

34 35 0 

50 16 15 
5 37 so 
21 8 45 

36 40 0- 
52 II 16 
7 42 36 
23 13 45 
38 45 0 


1783914 1840 
1784268 I 
1784622 2 
17^5006 3 
1785361 4 
1785745 5 
17860901 6 
1786453 7 

1786837 8 
1787192 9 
1787516 1850 
1787930 1 
1788284 2 
1788668 3 
1789023 4 
1789377 5 
1789761 6 
17901151 7 
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4 
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1850, 

1 

A 


S5Con:l C!if*on€lo^ic(il coiiLHiued,' 


%XXl 


IV. 


Las»^ fi»ria 
ill the 
Luni-solar 
year. 


Sunday 
Fiiday 
Wednes 
Sunday 
Sdt unlay 
\W‘d neir 
Tuesday 
Sunday 


rhursday 

Wednes 

Sunday 

FViday 

'rbur^ay 

Monday 

Sunday 

Thursday 


Tuesday 
Sunday 
F riday 
[Tuesday 
Monday 
Saturday 
Wed nos 
I'uesday * 


Saturday 

Friday 

Tuesday 

Sunday 

S^^urday 

WeJnes 

Sunday 

Saturday 

rhursday 

Wednes 

Sunday 

Thursday 

Wednes 

Monday 

Friday 

Thursday 

Monday 


Tuesday 

Monday 

Friday 

Tuesday 

Monday 

Saturday 


V. 

VI, 

Vll. 

VIII 


2 u 

rti 2 


Date of the 

^ XU 


'5 -T 

last jue£.u 

0 1 

^ u 

: 

a tX 

Conjunction 



0 

in d(), 

i 
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i/3 

1 - 

1 

Civil 

of 


S\d. 
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15 Xlar 

5 

: 30 

30 

2 April 

—23 

1 

30 

23 Mar 

12 

30 

v30 

1 1 Mar 

1 

1 30 

31 

30 Mar 

—20 

30 

30 

19 Mar 

p 

31 

30 

7 April 

27 

30 

30 

27 Mar 

17 

30 

31 

16 Mar 

— 6 

30 

30 

4 April 

—25 

31 

30 

24 Mar 

13 

30 

30 

13 Mar 

3 

30 

31 

1 April 

—22 

31 

30 

21 Mar 

—11 

31 

30 

9 Apiil 

29j 

30 

31 

28 Mar 

18! 

SO 

31 

18 Mar 

_ 8 

zr 

3J 

5 April 

—26 ■ 

31 

30 

26 Mur 

15 

30 

31 

l4 Mar 

4 

30 

31 

2 April 

—23 

31 

30 

23 Mar 
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30 
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] 

30 

31 

30 Mar 
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27 

30 

30 
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16 
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16 Mar 

6 

30 
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30 

24 Mar 

13 

v30 1 

30 
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31 
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21 
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21 Mar 

zn 
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17 Mar 
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30 
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30 

31 1 
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30 
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31 
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1 

30 

31 1 
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lOi 

30 
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19 Mar 
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31 

JO 1 i 
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31 

30 jl 

27 Mar 

16 OIjt 


Q 0 

31 |i: 

31 jll 

3 April . 

— 24|! 


30 jll 

24 -Mar 

-I4(i 

31 

30 11 

liS Mar 1 

2 

30 

3vjl< 


IX, 


S(''Iar Ahnr^ana, 
or Yu^idia, 
to be counted from 
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ows. G. V. p. 

170U495 54 16 35 
1790861 9 47 30 

1791"2^26 25 18 45 
1791591 40 50 0 

1791956 56 21 15 
1792322 11 52 30 
1792687 27 23 45 
179J052 42 55 0 


X. f XI. 

Luni-solarl ^ 

A, li arcana f ^ 
tu be 
counted 
fi oni 

Thursday 


DAYS. 


XH. 


1793417 58 26 
1793783 13 57 
179414S 29 28 
1794513 45 
1794879 
1795244 
1795609 31 
1795974 47 


15 


0 

16 


0 

31 

2 

33 

5 


179G34a 2 
1790705 18 
1797070 33 
1797435 4.9 
1797301 4 
1795106 20 
1795531 35 
179SS96 51 


Ojl79.5'J02 

1796317 


30 15 
7 30 
38 45 
10 0 
41 15 
12 30117951 i? 
43 45 
15 0 


1799262 

1799627 

1799992 

1800357 

1800723 

1801088 

1801453 


6 46 15 1799240 
22 17 3o! 1799024 
37 4S 45fl799979 


53 ro 0(1800333 
8 51 15 
24 22 30 
39 53 45; 1 801425 
55 25 0 1S01809 


18021S4 10 56 15 1802164 
1802519 26 27 30 1802548 
914 41 58 4511802902 
■no 57 30 0:iS0325G 

315 13 1 15 18030 )0 

)10 23 32 304803995 
175 44 3 45[l&043 19 

■40 59 35 o] 1804733 

11805106 15 6 l-5'l8050?7j 

1803171 30 37 3O|;S0-)112 
1S05830 46 8 454S05325 

1S06202 1 10 0 1800180 


31 (1807297 48 13 45'lS07272j 
* ' 0 * 3 -1.') 0 iSordat 

US in 16 i.vi-osoii! 
1 180339 J 47 30.i^ J33Gr) 
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SoHr Ahargani, 
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Ahar^aoH 
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-r 0 
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^ w 
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0 
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counted 
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* ^ 1 
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^ear. 
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•f, 
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DjVYS. C, 

V. 

p. 

DAYS, 



J uU 

1851149521 


Tuesday 

1 April 

211 

30 

31 

1S08758 50 

IS 

45 

180S74D 

1908| 

11260 

J5 

o 

3 

A 

Saturday 

20 Mar 

-10| 

31 

30 

1809121 5 

50 

0 

1800103 

9 

1 

14 

3 

4 


Friday 

8 April 

28 

SO* 

so 

18094S9 21 

21 

15 

1809487 

1910 

2 

14 

4 

A 


ednes 

29 Mar 

IS 

30 

31 

IS09864 36 

52 

30 

1809842 

1 

S 

15 

5 

e! 

A 

Sunday 

18 Mar 

— 7 

30 

30 

1S10219 52 

23 

45 

1810196 

2 

4 

15 

e 

71 


Saturday 

5 April 

—26 

31 

30 

1810585 7 

55 

0 

1810580 

3 

5 

14 

7 

S 

A 

Wednes 

25 Mar 

14 

30 

30 

1810950 23 

2G 

15 

1810934 

4 

C 

14 

8 

9 


Monday 

15 Mar 

4 

30 

31 

1811315 38 

57 

SO 

1811281 

5 

/ 

15 

D 

1060 

t, 

jnday 

3 April 

-^23 

30 

30 

18116 S 0 54 

28 

45118116731 

6 


15 

18G0 

1 

A 

I’hursdav 

22 Mar 

— 12 ; 

31 

30 

1812046 10 

0 

0 

1812027 

7 

8 

14 

1 

2 


VVedncs 

10 April 

30 

30 

30 

1812411 25 

31 

15 

1812411 

8 

1270 

14 


3 


Sunday 

30 Mar 

19 

30 

31 

1812776 41 

0 

30 

1S12765 

9 

1 

15 

c 

4 

A 

Friday 

20 Mar 

9 

30 

30 

1813141 56 

33 

45!1313U0 

1920 

2 

15 

4 

5« 


Wedncs 

6 April 

-.27 


30 

1813507 12 

5 

o' 1813603 

1 

3 

. 14 


G 


Monday 

27 Mar 

16 

30 

so 

1813872 27 

36 

16 

1813858 

2 

4 

14 

0 

7 

A 

Friday 

16 Mar 

5 

30 

31 

1814237 43 

7 

so 

1814212 

. 3 

5 

15 

7' 

8 


Thursday 

4 ApMl 

—24 

30 

30 

1814602 58 

38 45 

1814696 

4 

6 

15 

8 

9 

A 

Monday 

23 Mar 

—13 

31 

30 

1814968 14 

10 

0 

1814950 

5 

7 

14 


4970 


Saturday 

13 Mar 

2 

30 

30 

1815333 29 

41 

15 

1815306 

C 

■ 8 

14 

1S70 

1 


F riday 

1 April 

21 

30 

31 

1816698 45 

12 

30 

18150S9 

7 

9 

15 

1 

2 

A 

Tuesday 

21 Mar 

— 10 

31 

30 

181COG4 0 

4T 45 

181C04S 

8 

1280 

15 

2 

3 


Monday 

8 April 

—29 

31 

30 

1816429 16 

15 

0 

181G427 

9 

1 

14 

3 

4 


i Friday 

28 Mar 

17 

30 

31 

18IG794 31 

46 

15 

1810781 

1930 

0 

€- 

1 1 

4 

6 

A 

Weunes 

18 iMar 

7 

30 1 

31 

1817159 47 

17 '30 

1317136 

1 

3 ' 

15 

6 

G 


Tuesday 

6 April j 

—26 


30 ' 

1817625 2 

48 

45 

1817520 


4 

15 

6 

7 

A 

[Saturday 

^25 Mar 1 

—15 

31 

30 

1817890 18 

20 

0 

1317874 

S 

5 

14 

7 

8 


Wednes 

14 Mar j 

3 

30 

31 

1818255 33 

51 

15 

1818228 

4 

6 

15 

8 

9 

1 

Tuer,day 

2 April 

22 

, 30 

31 

1818620 49 

22 

30 

1818612 

5 

7 

15 

9 4980 

A 

Sunday 

23 Mar 

—12 

31 

so 

1818986 4 

53 

45 

I81S967 

6 

Si 

1 5 

1880 

1 


Satii rday 

10 April 

30 

30 

30 

1819351 20 

25 

0 

1819351 

7 

9 

14 

1 

o 


W ednes 

30 Mar 

19 

30 

31 

1819716 35 

56 

15 

1819705 

8 

1290 

15 

2 

S 

A 

Sunday 

19 Mar 

— 8 

30 

30 

1820081 51 

27 

30 

1 820059 

9 

1 

15 

o 

4 


Saturday 

7 April 

—27 

31 

so 

1820447 6 

68 

45 

1820443 

1940 

01 

15 

4 

5 

A 

rhursday 

27 Mar 

16| 

30 

30 

1820812 22 

SO 
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1820798 


3 

14 


G 
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16 Mar 

f.' 

30 

31 

1821177 38 

1 

15 
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2 

4 

15 

c 

7 
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4 April 

—24 

30 

SO 

1821542 53 22 

30 
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3 

h 

15 


f 

i A 
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24 Mar 

—13 

31 

so 
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3 

45 
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4 

\ 6 

15 

€, 

5 C 

) 

I'uesday 

13 Mar 

2 

30 

30 

1822273 24 

35 

0 

1822245 

5 

1 7 

14 

9 10 9( 

) 

Sunday 

31 Mar 

20 

SO 

31 

1822638 40 

16 

15 

I82262S 

6 

1 S 

.15 

IS'J: 

3 

l A 

1 

1 Friday 

21 Mar 

—10 

30- 

30 

1823003 55 

37 

so 

1822983 

7 ! 

L- " 

15 


1 


Thursday 

9 April 

—29 

I 31 

30 

1823369 11 

8 

'45 

1823367 

8 

1 1300 

15 


- 

3l 

Monday 

28 Mar 

17 

so 

30 

1823734 26 

40 

0 

1823721 

9 

1 1 

14 


c% 

o 

4 A 

Saturday 

17 Mar 

6 

30 

31 

1824099 42 

11 

15ilS24075 

1950 

1 ^ 

» 15 

1 

4 

b 

Thursday 

5 April 

—23 

so 

30 

1824464 57 42 

so 

1824459 

1 

3 

15. 


5 

C A 

Tuesday 

26 Mar 

—15 

31 

30 

‘1824830 13 

13 

45 

1824814 

2 

1 4 

15 


G 

7 

ISalurdav 

14 Mar 

3 

t| 30 

30 

1825195 28 

45 

0 

1825168 

3 

5 

14 
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NOTE 

On the Xllih Column of the Second Chronolosrical Tables 


In the account which I hare given of the Second Chronological Table, at page x of tha 
Introduction, I was under the necessity of postponing what I had to say on the Carnatic Fitzclcc^ 
or Rerenue year, for want of suHicient information on the subject. The cause of mj' hesitation 
arose principally from observing a difference of three years between the Bengal and Carnatic 
mode of reckoning in Revenue affairs, which (considering that the Fuzelee yEra was introduced 
in both countries by the Mahomniedan govcrnmeiifj appeared to nje to originate rather with some 
error in the sources of my information, than from a deliberate intention on the part of those who 
originally instituted it in the Mogul Empire. 

After some research into the subject, 1 regret, however, to state that the results went only to 
establish the fact, without explaining the occasion of the difference. The reader must therefore 
remain satisfied with tlie following imperfect account of the Revenue periods observed in this 
part of India, 

The Carnatic Fuzelee year is a Solar one, and its construction is exactly the same as tliaf of 
the Tuniul Sauca Mana^ being* of S65'' 15* 3K 13*', with this oTiIy ditieroncr, that instenJ o£ 
beginning with the 1st of the Solar month Chaitram (B. Vaisacha) it was ordained by the 
Maliommedan government, to commence on the 1st of Audi (D, Sravana), and as it only applies 
to Revenue affairs, the Lvcil year alone is considered in accounts. 

Thus the Fuzelee year which begins on the 1st Audi of the 4 P :27th of the Cali yug (174Sih Saca) 
answering to the Fidoth of that .Era, when referred to the Europi an Kahuuldr, is iouiid to 
commence on the 14l]i July 1825. 

But w^e have seen at page ix of the Introduction that the Bengal corrt ending H' venu.- year 
vvas the 123 2d, and that it began with the naneiii tlie month of ; ranuil . 

Hence the difference between the two accounts, amounts to two years, eltvun monrhs and sja.e 
<lavs; which difference may possibly proceed from some unknown cau-e, similar to v/dcii 

has occasiotu-d the disir-pancy betwrrn the manner of counting the jeais of Ju) ilr-i ; v 
Chacra) in D'-n?a!, and in the Perlinsula. 


a S'^ldT' (inr, ran be tnadt* to m ^ i • 


(») How I'.ic F.udeo vear, i 

. ’ . . • t •.nM-urem t i eh e consecutive Lunar S> noriic.il inoiuh-, rrr.s not cvrdaiiisd t> tf 

Moon 5 char 2 :e ta!!i ‘‘d r m ^ t 

there w.s any miMoke in tic :'-'C.acr.t referred to, u can only be rcct.Sed rn ileo£a!. 
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But an innovation has occurred In the Cainatic, which (speaking as a Chronologer) I feel 
bound to predict, will create more confusion in the accounts of remote times, than the differcDce 
already adverted to. The Government of Fort St. George, taking probably the average Epoch of 
the beginning of the Mahommedau Fuzelee year (the same as that of the Tamul month Autfl) for 
a great number of years and finding it to correspomj with the 12th July, has directed its servants 
(with a view to greater regularity in revenue accounts ' to fix in future the comraencement of the 
Fuzelee year, on the above European date ; »so that agreeably to this arrangement, the Re:ienue 
is precisely equal to the European Civil year. 

However, on casting a glance over the Xllth column under consideration, it will be imme* 
diately perceived that from A. D. 1600 to 1900 thtie is a difference of no less than five da^Sj 
between the true and assumed beginning of the Fuzelee year, which will go on increasing at the rate 
of about two days in 120 Gregorian years, without there existing any periodical cause that might 
restore hereafter the supposed coincidence. A new /Era, v\hich can be mltUer Indian ^ Mahom^ 
medan^ nor Christian^ will, therefore, be insensibly introduced, to perplex future Chronologers, 
who (excepting perhaps those who may chance to reside then under the Presidency of Fort St. 
George) will be unable to,tiace the institution to its true origin. 

I am well informed that the inhabitants of these parts of India, although they do not object 
to the change ordered by Government when transacting with the Collectors, yet among them- 
selves continue to abide by their old Fuzelee Kalendar ; I conclude therefore, that when a 
change was found decidedly advisable, it would have been preferable to have adopted at once the 
1st of January, instead of the 13tli of July of the European year, because it would have prevented 
ambiguity ; for call the present official Revenue year by any name that you please, it can never 
be any thing else, but an European account of time, disguised under a foreign name. 

On the manner in which the Fuzelee years arc registered in the Xllth column, I have only to 
repeat what I have said on the other accounts of time exhibited in these Tables ; that is to say, 
that the numeral of the year, registered on a Ime with any Christian year inserted r. the 1st column 
on the left, indicates that which expires on the day and month inserted in the second division of 
the Xllth column ; observing that from A. D. 1600 to 1750 the beginning of the Fuzelee years 
is given both in Old and New Stales ; and fiom 1750 to 1900 in New Style only. 

Thus the Revenue year which ends on the 1st July O. S., and 12th July N. S. of the Christian 
year 1701, is the lllOth, and from that date to the end of the European year it is the 11 11th. 

And that which ends on the 14th July N. S. of the Christian year 1825 is the 1234th, and 
that which begins on the said date is the 1235 th, ^ 

N. B, As the Fuzelee year is never used but for revenue purposes, the Natives only mind ks 
4)egiaaing. but never care for its subdivisions into months, days, See. 



3ENFRATj CliRONOLOGTCAL TAELE exhlbHins^ ihe yeavs of ine Uejira from Anno 1 to iSlSj concurrent wrih the Chrislic^n years froffi A* D. f o 1900^ and 
the date on which every iMahommedan year begins according to the European Kalcndars of (he Julian and Gregorian Styles, 

IIEJIRA 5 acconHng to Vulgar account - 16th July A, D. 622. 

according to most Arabiaj^ Astronombrs ISth July do. 

From Anno Ilcjirae 1 to 81. • From Anno Cali yucam 3728 to 3801. 
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I shall conclude this work by giving a short metfioJ for finding the initial root and fem 

(Soofa dina) of any Taraul Solar year, past or to come, by means of tin? preceding Chrono. 
logical Tables, and without reference to any other Rule whatsoever. 

Udle. 

r; 

. “ If the proposed year is not to be found in any of the^hree centuries coiKai led in (lu- iir^t 
« Chronological Table, raise or lower it by adding to, or sublraclTng from ils nmr.tia!. lu many 
“ times 83 years, as will produce a year which is registered in the Table,’’ 

ir. 

« Take the root of the beginning of the year thus obtained, out of the Xirh column or the 
“ first Chronological Table, and subtract, or add inversely from what you did befo.-e, as 
“ times U 2lv 15l>, as you bare added or subtracted 89 years ; and the sum or dlflerence will 
give the Soot a dina required,*’ 

The acconrpanying small Table will considerably 

i 

abridge the above process. It is to be entered Number \ cars in 
^ ^ of CyclesA-ollrctii'^e 

with the figures which express the number of Cvcles. 

times, that vou have added or subtracted SO years \ 

^ i e a r s , g . v . p . 

from the numeral of the proposed one, in order to ^ 1 21 1,3 

raise or lower one which *is to be found in the "" ^ 4-2 oO 

• 3 207 4 3 45 

Chronological Table; and the column of Roots . 

4 3.jb 5 25 0 

will furnish that which is applicable to the question, 5 4 i 5 q qq ]3 , 

The following examples will suffice for shewing 6 b3 I 8 7 30 

the use of these Rules and Table, in all possible ^ ^ 

5 712 10 50 0 

cases. 

0 801 12 11 1.3 

Example I. ^ 

JO 890 13 32 30 { 

Let us suppose that the years 1847, and 1764 11 979 ^3 4 ^ 

of the Christian aera, are not to be found in the 1068 16 15 0 

first Chronological Table, although the contrary be j 30 15 | 

the case. 

Dispose the numerals of these years separately, and sec ho\y many times it mav be necc<; 3 ary 

to subtrict or add S9 years to obtain one which is registered in the Chronologicul 'i\.bie. Suppose 

that in b\th cases it is one; then proceed as follows : 

A. D. 1817 A. D. 176 1 

Srd column small Table » — S9 89 


Number 
of Cycles. 

Agi^rrfTate 
; } furs in 
eolh'ctire 

C V cles. 


Root 



Years. 

G. 

V. 

p. 

1 

89 

1 

21 

1.3 

2 

173 

2 

42 

SO 1 

3 

^07 

1 

3 

45 

4 

366 

5 

25 

0 

5 

415 

G 

46 

15 

6 

.33 1 

8 

7 

30 

7 

1 G23 

1 

9 

2 S 

45 

S 

712 

10 

50 

0 

0 

801 

12 

11 

15 

10 

890 

13 

32 

30 ! 


979 

14 

53 

45 

12 

1068 

16 

15 

0 

13 

1157 

17 

30 

15 1 


Di fit re nee 1758 


Sum 1S53 




m 


Now we hare used only one cj clo of 89 years, the root to be used in both cases is (p^) Ig 
21’ 15p which is registered in the small Table opposite to I cycle, end 89 years. 

Take out of the Chronological Table the initial roots which belong to the years 1758 and 
1853 respectirely, and proceed thus : . • 

1758. • 1853. 

1). G, r. T>. n. V. F. 

Pa^exxiy, . - dO 52 30 Page xxti, - (1) 21 15 

, Small Table, 3d col, (0) 1 21 15 — (0) 1 2l 15 

Roots sought, (0) 48 13 45 (1) 20 0 0 

^ for a proof of winch look in the same Chronological Tabic for the initial roots of the proposed 
years 1S47, and 1764 at pages xxv and xxir; and you find them to be the same as aboye,^ 
shewing that the Tamul Solar year of the Cali yiig 4948 ends, ai^d 4949 (each answering to the 
abore Christian years) begins on a Sunday^ Sydereal, and Monday Civil accounts ; and that the 
year of the Cali }ug 4865 ends and 4866 begins on a Monday Sydereal and Civil accounts. 

Example II. 

'Wanted the initial feria or Sooia dina^ of the years of the Cali yug w'filch concur with A. D* 
2311 and 683. 

Proceeding as we did before, we find that six cycles of 89 years suffice for lowering the first 
of the two proposed years ; and thirteen^ to raise the last, to jears (o be found in the Chronological 

Table. Referring therefore to the small Table with the numbers G and 13, iVtl^^ first coiumOj 

^ # 
the rule will be, 

A. D. 2311 A. D. 6S3 

Small Table, 2d col. for 6 cycles, • — 534 + 1157 

1777 1840 


both of which indicate years to be found In our Chronological Table; whose roots at pages xxiT 
and xxv will be found as follows ; 

A. D. 1777. A. D. 1810. 


». G. r. V. 

Chronological Table, page xxiv, - (3) 41 46 15 
Small Table, 3d col, for 6 cycles, -}- (0) 8 7 30 


D. G. y. p. 
Page XXT, . (5) 59 35 0 

13 Cycles, — (0) 17 36 l5 


Roots sought, (3) 49 53 45 


(5) 41 58 45 


which shew’s that the Solar year 5413 of the Cali yug which answers to A. D. 2311 began on a 
^Vednesday Sydereal, and T/uir.scta^ Civil accounts; and that the year of the Cali yug 3/ S3 
which answers to A, D. 683 commenced on a Friday Sydereal, and Saturday Civil Bccjunts, 
The proofs of these results may easily be found by expounding the same Soota dinu oy means, 
of the Tabh's XLYIIIj page 63 and Example page 63 of the Astronomical Tables referred to 
the Kula SankuUta. 


TUE END, 
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